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ISOLATION OF SUBTERRANEAN ZONES 

Cross Rsference To Rslatod Appllcstlons 

TMs appilcation is a oonUnutrtion-in-part of U.S. patent application serial number 
5 09/989,922. attorney dodcet number 25791.69, filed on ^0^^f2O0^. tiiat was a 
oontinuatkNVinHfiart of U.S. patent an>lication serial numl)er 09/440,338, attorney 
docket number 25791.9.02. filed on 11/15/1999. that issued as U.S. Patent No. 
8,328,113, that claimed the benefit of the filing date of U.S. provisional patent > 
aiH>licatlon seriat number 60/108,558, attomey doclcet number 25791.9, fifed on 
10 11/16/1998, the disclosures of which are incorporated herein by reference. 

The present application is related to the following: (1) U.S. patent application serial no. 
09/454,139. attomey docket no. 25791.03.02, filed on 12/3/1999. (2) U.S. patent 
appRcation serial no. 09/510,913, attomey dodcet no. 25791.7.02. filed on 2/23/2000, 

15 (3) U.S. patent application serial no. 09/502,350. attomey docket no. 25791 .6.02. filed 
on 2/10/2000, (4) U.S. patent application serial no. 09/440,338, attomey docket no. 
25791.9.02, filed on 11/15/1999. (5) U.S. patent application serial no. 09/523.460. 
attorney docket no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent application serial 
no. 09/512.895. attomey docket no. 25791 .1Z02, filed on 2/24/2000. (7) U.S. patent 

20 applkation serial no. 09/511,941, attomey docket no. 25791.16.02. filed on 2/24/2000, 
(8) U S. patent applicafion serial no. 00/588.946, attorney docket no. 25791.17.02, filed 
on 6/7/2000. (9) U.S. patent appUcatton serial no. 09/559,122, attomey docket no. 
2579123.02, filed on 4/26/2000. (10) PCT patent applfeation serial no. 
PCTAISOO/18635, attomey docket no. 25791.25.02. filed on 7/9/2000. (11) U.S. 

25 provisional patent application serial no. 60/162,671. attorney docket no. 25791.27, fUed 
on 11/1/1999, (12) U.S. provlskmai patent application serial no. 60/154,047, attorn^ 
dockrt no. 25791.29, filed on 9/18/1999, (13) U.S. provisional patent application serial 
no. 60/159.082. attorney docket no. 25791.34. filed on 10/12/1999, (14) U.S. 
proviskmal patent application serial no. 60/159,039. attomey docket no. 25791.36. filed 

30 on 1(V12/1999. (15) U.S. provisk)nal patent application serial no. 60/159,033. attomey 
docket no. 25791.37. filed on 10/12/1999. (16) U.S. pro\nsk>naJ patent appOcation serial 
no. 60/212.359. attorney docket no. 25791 .38, filed on 6/19/2000. (17) U.S. prbvisronal 
patent application serial no. 60/165,228. attomey docket no. 25791.39. filed on 
11/12/1999. (18) U.S. proylstonai patent application serial no. 60/221,443, attomey 
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docket no. 25791.45, filed on 7«8/2000, (19) U.S. provisional patent application serial 
no. 60/221.645, attorney docket no. 25791 .46. filed on 7/28/2000. (20) U.S. provisional 
patent appllcatton serial no. 60/233,638, attorney docket no. 25791.47. filed on 
9/18/2000. (21) U.S. provisional patent application sertei no. 60/237^334, attorney 
5 docket no. 25791 .48. filed on 1 0/2/2000, (22) U.S. provisional patent applk»tk)n serial 
no. 60/270,007. attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provistonal 
patent applicatton serial no. 60/262,434, attorney docket no. 25791.51. filed on 
1/17/2001; (24) U.S. provisional patent appltcatnn serial no. 60/259.486, attorn^ 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. provisional patent application serial 

10 no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional 
patent applicaHon serial no. 60/313,453, attcumey docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent application serial no. 60/317,985. attorney 
docket no. 25791.67. filed on 9/6/2001; (28) U.S. provisional patent application serial 
no. 60/3318,386, attorney docket no. 25791.67.02, filed oh 9/10/2001; and (29) U.S. 

15 utility patent application serial no. 09/969.922, attorney docket no. 25791.69, filed on 
10/3/2001 , the disck>sures of which are incorporated herein by reference. 

Background of the Invention 

This inventkm relates generally to oil and gas exptoratton. and in particular to isolating 
20 certain subtenanean zones to tecailate ofl and gas exptorattoa 

During oil exptoration. a vvelibore typically traverses a number of zones witMn a 
subtenanean formation. Some of these subterranean zones wrill produce di and gas, 
while others will not Further, it is often necessary to isolate suliterranean zones from 
25 one another In order to fecflitate the expkvation for and productkMi of oil and gas. 
Existing methods for isolating subterranean production zones in order to fadHtate the 
exploratkm for and production of oil and gas are complex and expensive. 

The present invention is directed to overcoming one or more of the limitations of the 
30 existing processes for isolating subtenanean zones during oil and gas exploration. 

Summary of the Invention 

According to one aspect of ttw present invention, an apparatus is provided that 
inchides a zonal isolation assembly including: one or more solkl tubular members, each 
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solid tubtitar member including one or more external seals, one or more perforated 
tubular members coupled to the solid tubular members, one or more flow contrd valves 
operaMy coupled to the perforated tubular members for controlling the flow of fluidic 
materials through the perforated tubular members, one or more temperature sensors 

5 operabty coupled to me or more of the perforated tubular memt»rs for monitoring the 
operating temperature within the perforated tubular members, one or vnoiB pressure 
sensors operably coupled to one or more of the perforated tubular members for 
monitoring the operating pressure within the perforated tubular members, and one or 
more flow sensors operably coupled to or>e or more of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular members* a shoe 
coupled to the zonal isolation assembly, and a controller operably coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
nionitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At least one of the solid tubular nrvembers and the perforated 

15 tubular members are formed by a radial expansion process perfonried within the 
weljbore. 

Aoooniing to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a weHbore is provided that 

20 includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars treversing the second subterranean zone, 
radially expanding at least one of the primary solid tubulars and perforated tubulars 
wItMn the welIbore» fluididy coupling the perforated tubulars and the solid tubidars, 

25 prevenlRYg the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weltbore external to the solid tubulars and perforated 
tubi^rs, monitoring the opiarating temperatures, pressures, arid flow rates within one 
or more of the prorated tubulars. and controlling the flow of fluidic materials through 
the perforated tubulars as a function of the monitored operating temperatures, 

30 pressures, and flow rates. 

Acconling to ariother aspect of the present invention, a method of extra^g materials 
from a produdng subtenanean zone In a weUbore, at least a pONrtion of the wellbdre 
including a casing, is provided that includes positioning one or more solid tubulars 
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witMn the wellbore, positioning one or more perforated tubulars within the welibore, the 
. perforated tubulare traversing the producing subterranean zone, radially expianding at 
least or^ ofthe solid tubulars and the perforated tubulars within the wellbore, fluldidy 
coupling the solid tubulars with the casing, flutdidy coupling the perforated tubulars 
5 with the solid tubulars, fluldidy isolating the produdhg subterranean zone from at least 
one other subterranean zone within the wellbore. fluldidy ooupilng at least one of the 
perforated tubulars with the produdng . subterranean zone, monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and controlling the flow of fluidic materials through the perforated tubulars as a function 
10 of the monitored operating temperatures, pressures, and flow rates. 

According to another, asped of the present invention, a system for Isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes nneans for positibning one or nrare solid tubulars within the wellbore. ttie solid 

15 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluldidy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subterranean zone to the second subtenanean zone within the wellbore extertial to the 
solid tubulars and perforated tubulars, means for monitoring the operating 
temperatures, pressures, and flow rates within one or hiore of the perforated tubulars, 
and means for contrdUng the flow ofYluldic materials through the perforated tubulars as 
a function of the monitored operating temperatures, pressures, and flow rates. 

25 . 

According to another asped of the present invention, a system for exbrading materials 
' flom a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
Including a casing, is provided that Includes means fty positioning one or more solid 
tubulars within the wellbore. means for positic^g one or more perforated tubulars 
30 within the weltt^ore, the perforated tubulars traversing, the produdng subtenranean 
zorie, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars wfttifn the welltK>re, means for flutdidy coupling the solid tubulars with the 
casirq, means for fluldidy coupling the perforated tubulars vtrith the solid tubulars, 
means for flutdidy Isolating the produdng subterranean zone flxKn at least one other 
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subterranean zone within the wellbore, means for fluidtdy coupling at least one of tfm 
perforated tubulars with the produdng subtenanean zone, means for monitcMing the 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tubulars, and means for controlling the flow of ftuidic materials through the perforated 
5 tubulars as a function of the rnoviitbred operating temperature, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation asseitibly Including: one or more solid tubular members, each 

10 solid tubular memt>er including one or more external seals, one or more perforated 
tubuiar members each including radial passages coupled to the solkl tubular members, 
and one or more solid tubular liners coupled to the int^or surfaces of one or more of 
the perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 

1 5 least one of the solid tubular members and the perforated tubular members are fonmed 
by a radial expansion process performed within the weBbore. and the solid tubular 
liners are formed by a radial expansion process performed within the wellbore. 

Aooording to another aspect of the present invention, a method of isolating a first 
20 subterranean zme from a second subterranem zone In a wellbore is provided that 
includes posittoning one or mora solid tubulars within the wellbore, the solid tubulars 
traversing the first subterrariean mm, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversmg the second subterranean ^one, radially expanding at least one of the solid 
25 tubulars and perforated tubulars within the wellbors, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterrartean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, positioning one or more solid tubular 
liners within the Intertor df one or more of the perforated tubulars. and radially 
30 expanding and plastically deforming the solid tubular liners within the interior of one or 
more of the perforated tubulars to fluididy seal at least sonw of the radial passages of 
the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone In a wellbore. at least a portion of the welibore 
including a casing, is provided that Includes positioning one or more solid tubulars 
within the welibore^ positioning one or more perfofated tutnjlars each including one or 
5 mora radial passages within the welltxm, the perforated tubulars traversing the 
producing subtennanean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weflbore. fluidicly coupling the solid tubulars with the 
casing, fluidiciy coupling the perforated fajbulars with the solid tubulars, fluidicly 
isolating the producing subterranean zone from at least one other subterranean zone 
10 within the welibore, fluidiciy coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
deforming the solid tubular liners within the interior of one or more of the perforated 
tubulars to fluidiciy seal at least tome of the radial passages of the perforated tubulars. 

15 

According to another aspect of the present invention, a system for Isolating a first 
subtenBnean zone from a seoond subterranean zone in a welibore Is provided that 
includes means for positioning one or vrtore solid tubulars within the welibore, the solid 
tubulars traversing the first subtenanean zone, means for positioning one or more 

20 perforated tubulars each including one or more radial passages within the welibore, the 
perforated tubulars traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubitere and perforated tubulars within the weilbora, 
means for fluidiciy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 

25 subterranean zone within the welibore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and means for radially.expariding and 
plastically defbmning the solid tubular liners within the interior of one or more of the 
perforated tubulars to fluidicly sear at least some of the radial passages of the 

30 perforated tubulars. 

According to another aspect of the present Inventfon, a system for extracting materials 
firwi a producing subterranean zone in a welibore, at least a portion of the welibore 
including a casing, is provided that includes means for positioning one or mora solid 
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tubulars within the weflbore. tneans for positioning one or 'more perforated tubulars 
each mdudlng one or more radial passages within the wellbore. the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore » means for fluididy 
5 coupling the solid tubulars with the casing, means for fluidicly coupling the perforate 
tubulars with the solid tubulars, means for fiuldldy Isolating the produdng subtehBnean 
zone from at least one other subterranean zone within the wellbore, means for fluididy 
coupfing at least one of the perforated tubulare with the producing subtenranean zone, 
means for positioning one or more solid tubular liners vwthin the Interior of one or more 
10 of the perforated tubulars, and means for radially expanding and plastically defomning 
the solid tubular liners wtthbn the interior of one or more of the perforated tubulars to 
fluididy seal at least some of the radial passages of the perforated tubulars. 

According to another asped of the present invention, an apparatus is provided that 
1 5 indudes a zonal isolation assembly induding: one or more solid tubular members, each 
solid tubular m6n^ indudinjg one or more extemal seals, one or more perforated 
tubular members each induding radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least ^ome of the perforated tubular members for 
sealing at least some of tiie radial passages of the perforated tubular members, and a 
20 slioe coupled to the zonal isolation assembly. 

According to another asped of the present invention, a method of iscriating a first 
sutitefianean zone from a second subten^nean zone in a wellbore Is provided that 
incrudes positioning one or mcM solid tubulars withirt the wellbore, the solid tubulars 

25 traversing the first subtenanean zone, positioning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubuiars and perforated tubulsffs within the wellbore. fluidicly coupling the perforated 
tubulars and the primary soOd tubulars, preventing the passage of fluicte from the first 

30 subtenranean zone to the second subterranean zone within the weHbore external to the 
primary solid tubulars and perforated tubulars. sealing off an annular region within at 
least one of the perforated tut^lars. and injecting a hardenable fluidic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 
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^ According to another aspect of the present invention^ a method of extracting materials 
from a produdng subterranean zone in a welll)ore, at least a portion of the welibore 
including a casing, is provided that includes positioning one or more solid tubulars 
5 within the welibore, positioning one or more perftnated tubulars each including one or 
more radial passages within the weDbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at le^ one of the solid tubulars and 
the perforated tubulars within the welibore, fluidldy coupling the solid tubulars with the 
casing, fluidldy coupling the perforated tubulars v^h the solid tubulars, fluldidy 

10 isolating the produdng subten^nean zone from at least one other subten^nean zone 
within the welibore, fluidldy coupling at least one of the perforated tubulars with the 
produdng subtenranean zone, sealing off an annular region within at least one of the 
perforated tubulars, and injecting a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 

15 passages of the perfo^ted tubulars. 

According to another asped of the present Invention, a system for isolating a first 
subterranean zone from a second subterranean zone In a welibore is provided that 
Indudes means for positioning one or more sdid tubulars within the Welibore, the solid 

20 tubulars traversing the first subterranean zone, means for pMlUoning one' or more 
perforated tubulars each indudtng one or more radial passages within the welibore. the 
perforated tubulars traversing the second subtenranean zorie. means for riadially 
expanding at least one of the solid tubulars cuid perforated tubulars within the wellbors, 
means for fluidldy coupling the perforated tubulars and the solid tubulars, nrteans for 

25 preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone wittiin the welibore external to the prfrnary sdid tubulars and 
perforated tubulars. means for seaBng off an annular region within at least one of the 
perforated tubulars, and n^ns for injecting a hardenable fluidic sealing material into 
the sealed annular regions of the perforated tubulars to seal off at least some of the 

30 radial passages of the perforated taibulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a welibore. at least a portion of the welibore 
induding a casing, is provided that indudes means for positioning one or more solid 



tubulars within the wellbore, means for po$ttionin9 one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the poirfbrated tubulars within the wellbore, means for fluidtcly 

5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the producing subterranean 
zone from at least one other subterranean zone within the wi»llbore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subtenrar^ean zone, 
means for sealing off an annular region within at least one of the perforated tubulars, 

10 and means for injecting a hanlenabte fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least ^ome of the radial passages of the 
perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 includes a zonal isolation assembly positioned virithin a wellbore that traverses a 
subterranean formation including: one or more solid tubular members, each solid 
tubular member Indudirig one or more external seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
20 tubular merrters are fomned by a radial expansion process performed wiOiin the 
wellbore, and at least one of the perforated tubular nrnmbers are radially expanded into 
intimate contact with the subtena/iean formation. 

According to another aspect of the present Invention, a method of isolating, a first 
25 subterranean zone from a second subtenanean zone in a wellbore is provided that 
includes positioning one or mora solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenanean zorie, positioning one or more perforated tubulara 
within ttie wellbore each including one or more radial passages, the perforated tijd>ulara 
taaversir)g the second subterranean zone, radially expanding at least one of the primary 
30 solid tubulars and perforated tubulars within the wellbore. radially expanding at least 
one of the perforated tubulars into intimate contact with the second subterranean zone, 
fluididy coupling the perforated tubulars and the sdid tubulara, and praventing the 
passage of flui(fe from the first subterranean zone to the seoorxl subterranean zone 
wrihin the wellbore external to the solid tubulars arKi perforated tubulars. 
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Aooording to another aspect of the present ir)ventlon, a nnethod of extracting materials 
from a producing subterranean zone in a wellt>ofe, at least a portion of the wellbore 
Including a casing, is pro^d that includes positioning one or more solid tubuiars 

5 within the \rallbore, positiohing one or more perforated tubuiars within the wellbore 
each including one or mora radial passages, the perforated tubuiars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubuiars and 
the perforated tubuiars within the wellbore, radially expanding at least one of the 
perforated tubuiars Into intimate contact with the producing subterranean zone, fluidicly 

10 coupling the soHd tubuiars with the casing, fluidicly coupling the perforated tubuiars 
with the solid tubuiars. fluididy isolating the producing subterranean zone from at least 
one other subterranean zone witinin the wellbore, and fluididy coupling at least one of 
the perforated tubuiars with the producing subterranean zone. 

15 According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenranean zone in a wellbore is provided that 
includes means for positioning one or more solid tubuiars within the wellbore, the solid 
tubidars traversing the first subtenranean zone, means for positioning one or more 
perforated tubuiars within the weObore each including one or more radial passages, the 

20 perforated tubuiars traversing the second subterranean zone, means for radially 
expanding at least one of the soHd tubuiars and perforated tubuiars within the wellbore, 
means for radially expanding at least one. of the perforated tububrs into intimate 
contact with the second subtenanean zone, means for fluidicly coupling the perforated 
tubuiars and the solid tubuiars, and means for preventing the parage of fluids from the 

25 ' first subterranean zorie to the second sutyterranean zone vvithin the wellbo 
the soDd tubuiars and perforated tubuiars. 

Aooording to amther aspect of the present invention, a system for extracHng materials 
from a producing subterranean zone in a wellbore, at least a portion of the vi^ltbore 
30 including a casing, s provided ttet iruludes means for positioning one or mote solid 
tubuiars ^th'm the wellbore, means for positioning one or mt^e perforated tubuiars 
within the wellbore each induding one or more radial openings, the perforated tutHJIars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the solid tubuiars and the perforated tubuiars within the wellbore, means f^ radially 
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expanding at least one of the perforated tubulars into intimate contact with the 
produdr^ subterranean zone, means for fluidiGly coupling the solid tubulars with the 
casing, means for fluidldy coupling the perforated tubulars with the solid tubulars. 
means for fluididy isolating the producing subterranean zone from at least one other 
5 subtenanean zone within the weilbore, and rnear^ for flukilcly coupling at least one of 
the perforated tubulars with the producing subtenanean zone. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly positioned within a welibore that traverses a 
. 10 subtenanean formation and includes a perforated welibore casing. Including: om or 
more solid tubular members, each solid tubular member Including one or more extemal 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
15 process performed within the welibore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the perforated welibore 
casing. 

Accordirig to another aspect of the present Invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone In a weilbore ttwt includes a 
peffbratad casing that traverses the second subterranean zone, is provided that 
includes positioning one or more solid tubulars Within ihe welibore. the soDd tubulars 
traverring the first subterranean zone, positioning one or more perforated tubulars 
within the welltxm each including one or more radial passages, the perforated tubulars 
25 traversing the second subtenranean zone, radial^ expanding at least one of the primary 
solid tubulars and perforated tubulars within the weilbore, radially expanding at least 
one of the perforated tubulars into intimate contact With the perforated casing, fluididy 
coupling the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids frorh the first subterranean zone to the second subterranean zone within the 
30 wdbore extemal to the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a method d extracting materials 
from, a produdng subtenranean zone in a weilbore* at least a portion of the welibore 
Induding a casing and a perforated casing that traverses . the producing subtenanean 
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zone. Is provided that Mudes positioning one or more solid tubuiars within the 
weiibore, positioning one or more perforated tubuiars within the weflbore each inciudiitg 
one or more radial passages, the perforated tubuiars traversing the producing 
subterranean zone, radially expanding at least one qf the solid tutHjIars and the 

5 perforated tubuiars within the wellborOp radially expanding at least one of the perforated 
tubuiars into intimate ccxitact with the perforated casing, fluldicly coupling the solid 
tubuiars with the casing, fluididy coupling the perforated tubuiars with the sotid 
tubuiars, fluididy isolating the produdng subtenranean zorve from at least one other 
subterranean zone within the wellbore, and fluididy coupling at least one of the 

10 perforated tubuiars with the producing subten^nean zone. 

According to anoth^ asped of the present invention, a system for isolating a first 
subteranean zone from a second subterranean zone in a wellbore that indudes a 
perforated casing that traverses the second subten^anean zone, is provided that 

15 indudes means for positioning one or more solid tubuiars within the wellbore, the solid 
tubuiars traversing the first subtenranean zone, means for positioning one or more 
perforated tubuiars within the wellbore each including one or more radial passages, the 
perforated tubuiars traversing the second subtenranean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the wellbbre, 

20 means for radially expanding at least one of the perforated tubuiars into intimate 
oontad with the perforated casing, nr^ns for fluklicly coupling the perforated tubuiars 
and the sc^ tubuiars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone withh the wellbore external to the 
solid tubuiars and perforated tubuiars. 

25 

Aooonjing to another aspect of the present lrivention» a system for extracting materials 
from a produdng subtw^nean zom in a wellbore, at least a portion of the wellbore 
including a casing and a perforated casing that traverses the produdng subterranean 
zone, that indudes means for positioning one or rmre solid tubuiars vtrithin the 
30 wellbore. means for positioning one or more perforated tubuiars within the wellbore 
each including one or n^ore radial openings, the perforated tubuiars traversing the 
produdng subterranean zone, means for radially expanding at least one of the solid 
tubuiars and the perforated tubuiars within the wellbore, means for radially expanding 
at least one of the perforated tubuiars into intonate contact with the perforated casing. 
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means for fluldicly coupGng the solid tubulars with the casing, means for fluidicly 
coupfing the perforated tubulars with the solid tubulars, means for fluidicly isolating the 
producing subterranean zone from at least one other subterrar^ean zone within the 
weHbore. and means for fluidicly coupling at least one of the perforated tubulars with 
5 the producing subterranean 2x>nB\ 

Aocording to another aspect of the present invehtipn, an apparatus is provided that 
includes a zonal isolation assembly inchjding: one or more solid tubular members, each 
sdid tubular member including one or more external seals, one or more perforated 

10 tubular membm each Including radial passages coupled to the solid tubular rnembm, 
and one or more perforated tubular liners each including one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members era formed by a radial e)cpansion 

15 process performed within the wellbore; and the perforated tubular liners are formed by 
a radial expansion process perfomned within the wellbore. 

Aocording to another aspect of the present invention, a method of isolating a first 
subtenranean zone from a seopnd subterranean zone in a wellbore is provided that 

20 Includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenranean zone, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversirig the second subterranean zone, radialty expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 

25 tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the welibore external to the 
primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the intertor of one or more of the perforated tubulars, and radially 
expanding and plastically defomriing the perforated tubular liners wittiin the interior of 

30 one or more of tiie perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subtenrariean zone In a wellbore, at least a portion of the wellbore 
Including a casing, is provided that includes positk»iing one or more solid tubuldrs 
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within the weilbore. positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars traversing the 
producing subterranean zone, radRdlly expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidicly coupling the soRd tubulars with the 

5 casing, fluididy coupling the perforated tubulars With the solid tubulars. fluidicly 
isolating the producing subtenBnean zone from at least one other subterranean zone 
within the wellbore, fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, positionirKj one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and radially expanding and 

10 plastically defonning the perforated tubular liners within the interior of one or more of 
the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subtenanean zone from a second subten^nean zone in a wellbore is provided that 

15 includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one. or more 
perforated tubulars each Including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated ttA>ulars within the wellbore. 

20 means for fluidicly coupling the perforated tubulars and the solid tubulars. means for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, mecms for positioning one or mcxe perforated tubular Dners within 
the interior of one or more of the perforated tubulars. and means for radially expanding 

25 and pbsticalty defbnmihg the perforated tubular liners within the interior of one or more 
or the perforated tiitiulars. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a weflbore, at least a portion of the W6llt)ore 
30 including a casing, is provided that Includes means for positioning one or more soDd 
tubulars within the wellbore. means for positioning one or nK>re perforated tubulars 
each including one or more radial passages within the welUxDre. the perforated tutnilars 
traversing the produdng subtenanean zorw, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars witttin the wellbore. means for fluidicly 
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cbupKng the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars wtth the solid tubulars. means for fluidlcly Isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore. mems for fluididy 
coui^ing at least one of the perforated tubulars with the producing subterranean zone, 
5 means for positioning one or more perforated tubular liners within the interior of one or 
nrxiTB of the perforated tubulars. and means for radially expanding and plastically 
defbmning the perforated tubular liners within the interior of one or more of the 
perforated tubulars. 

10 According to another aspect of the present inventton, an apparatus is provided that 
includes a zonal isolation assembly induding: one or more solid tubular members, each 
solid tubular memb^ induding one or more external seals, two or more perforated 
tubuiar members each induding radial passages coupled to the solid tubular members, 
and one or more one-way vahres for oontrollabty fluididy coupling the perforated 

15 tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are fonmed by a radial 
expansion process perfonmed within tlie wellbore. 

According to anobier asped. of the present Invention, a method of Isolating a first 
20 subterranean zone from a second subtenanean zone having a plurality of produdng 
zones in a wellbore is provided that Indudes positioning one or more solid tubulars 
within ttie wellbore. the solid tubulars traversing the first subterraneari zone, positioning 
two or nnore perforated tubulars each induding one or mora radial passages within the 
weUboTB. the perforated tubulars traversing the second subterranean zone, radially 
25 expanding at least one of the solid tubulars and periOTated tubulars within the wellbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone* to the second subtenanean zone 
within the wellbore external to the primary soBd tubulars and perforated tubulars, and 
preventing fluids from passing from one of the produdng zones that has not t>een 
30 depleted to one of the produdng zones that has been deputed. 

According to another aspect of the present invention, a method of extracting materials 
from a wellbore having a pluraDty of produdng subterranean zones, at least a portion of 
the wellbore induding a casing, is provided that indudes positionirtg one or more solid 



15 



tubulars within the wellbore, positioning two or more perforated tubulars each including 
one or more radial passages within the welltx>re, the perforated tubulars traversing the 
producing subterranean zones, radially expanding at least one of the solid tubulars and 
the perfbrated tubulars within the w^Dbore, fluididy coupling the solid tubulars ^th the 

5 casing, fluididy coupling the perforated tubulars. with the solid tubulars, fluididy 
isolating the produdr^ subternanean zone from at least one other subten:anean zone 
within the wellbore, fluididy coupling a) toast one of the perforated tubulars with the 
producing subterranean zone, preventing fluids ftom passing from one of the producing 
zones that has not been depleted to one of the produdng zones that has been 

10 depleted. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone having a plurality of produdng 
zones in a wetibore is provided that Indudes means for positioning one or more solid 

15 tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each induding one or nnore 
radial passages within the welibore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubuters and 
perforated tubulars v\nthin the vrallbore, means for fluididy coupling the perforated 

20 tubulars and the solM titulars, means for preventing the passage of fluids from the first 
sutiterranean zone to the second subtenanean zone within the wellbore external to the 
primary sdid tubulars and perforated tubulars, means for posittoning orie or more 
perforated tubular liners within the interior of one or more.crf the perforated tubulars. 
and nneans for preventing fluids from passhg from one of the produdng zones that has 

25 not been depleted to one of me produdng zones that has been depleted. 

According to another asped of the present invention, a system for extracting nnaterlals 
from a plurality of producing subterranean zones in a wellbore. at least a portion of the 
wellbore Induding a casing, is provided that Iridudes means for positioning one or 
30 more solid tubuters within the weiibore, means for positioning one or more perforated 
tubulars each induding one or more radial passages within the wellbore, the perforated 
tutHilars traversing the produdng subterranean zones, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellt>ore. means 
for fluididy couplirig the solid tubulars with the casing, means for fluididy coupling the 
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perforated tubulars with the solid tubiilars. means for fluididy Isolating the producing 
subterranean zone from at least one other subten^nean zone within the wellbore. 
means for fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, means for positioning one or more perforated tubular liners within 
5 the interior of one or more of the perforated tubulars, and means for preventing fluids 
from passing from one of the produdng zones that has not been depleted to one of the 
producing zones that has been depleted. 

According to another aspect of the present invention, an apparatus for extracting 
10 geothemral energy from a subterranean formation containing a source of geothenrnal 
energy is provided that includes a zonal isolation assembly positioned within the 
subterranean fonnafion induding: one or more solid tubular members, each solid 
tubular member including one or more external seals, one or more perforated tubular 
members each induding radial passages coupled to the solid tubular members, and 
15 one or more perforated tubular liners each induding one or nriore radial passages 
coupled to the intertor surfaces of one ornrrore of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fomned by a radial expansion 
process performed within th^ wellbore. 

20 

According to another asped of the present invention, a method of isolating a first 
subterranean zone from a second subtenanean zone induding a source of geothermal 
energy in a wellbore is provided that indudes positioning one or more sdHd tubulars 
within the wellbore, the solid tutSutars traversing the first subten^hean zone, posltioriihg 

25 one or more perforated tubulars each induding one or more radial passages within the 
wellbors, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perfc»rated tubulars within the wellbore, 
fluididy coupling the perforated tubulars and the primary mlid tubulars. preventing the 
passage of fluids from the first sulTterranean zone to the second subterrartean zone 

30 within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
tubular liners within the interior of one or more of the perforated tubulars. 
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According to another aspect of the present invention, a noethod of extracting 
geothemial energy from a subtenranean geothermal zone in a wellt>ore» at least a 
portion of the wellbore induding a casing, is provided that includes positioning one or 
more solM tut>ulars within the weittme« positioning , one or more perforated tubulars 

5 each including one or more radial passages within the welibore, the perforated tubulars 
traversing the subt^tanean geothemtal zone» radially expanding at least one of the 
solid tubulars and the perforated tubulars within the wellbore, fluidicly coupling the solid 
tubulars with the casir^g, flukliciy coupling the perforated tubulars with the solid 
tubulars. fluidldy isdathig the subterranean geothermal zone from at least one other 

10 subten^man zone within the wdllbore, and fluidicly coupling at least one of the 
perforated tubulars with the subtenranean geotiiermai zone. 

According to another aspect of the present inventi(^, a system for isolating a first 
subtenanean zone from a second geothenrral subterranean zone in a wellt>ore is 

15 provided that includes means for positicning one or more solid tubulars within the 
wellbore. the solid tubulars traversing the first subtenanean zone, means for 
positioning one or mors perforated tubular^ each including one or more radial 
passages within the wellborep the perforated tubulars traversing the second geothemnal 
subterranean zone, means for radlaHy expanding at least one of the solid tubulars and 

20 perforated tubulars within the wellbore, means for fluidicly coupling the perforated 
tubulars and the solid tubulars. and means for preventing the passage of fluids from the 
first subterranean zone to the second geothermal subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

25 ' Accordir^ to another asp^ of the prmenl invention, a system for extractlhg 
geothermal energy from a subterranean geothermal zone in a wellbora. at least a 
portion of the wellbore' including a casing, h provided that Includes means for 
positioning one or more solid tutKilars within the wellbore, means for positioning one or 
more perforated lubularB ead) including one or n)ore radial passages within the 

30 wellbore, the perforated tubulars traversing the subterranean geothemial zone, nr^ans 
for Tadially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore, means for fiuididy coupling the solid tubulars with the casing, 
means for fluidldy coupling the perforated tubulars with the solid tubulars, mearis for 
fluidicly isolating the subtenanean geothermal zone from at least one other 
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subterranean zone within the wellbore, and means for fluididy ooupllng at least one of 
the perforated tubulars with the subterrani^n geo^ernri^^ 

According to another aspect of the present invention, an apparatus is provided that 
5 includes a nnal Isolation assennbly including: one or niore solid tubular members, each 
solid tubular member Including one or more external seals, one or more perforated 
tubular members each including one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are formed by a radial 
10 expansion process perfonned within the welibore, and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
15 subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more solid tubuiars withlr^ the wellbore, the solid tubulars 
traversing the first subterranean zone/positioning one or more perforated tubulars 
within the wellbore each Including one or more radial passages, the perforated tubuiars 
traversmg tfie second subterranean zone, radially expanding at teast one of the primary 
20 solid tubulars and perforated tubulars witiiln the wellbore. fhiididy. coupling the 
pejforated tubulars and the $olid tubulars, preventing the passage of fluids from the 
first subterranean zone to the second subtenBoean zone within the wellbore extemal to 
the soDd tubidars and perforated tubutars, and cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tubulars within the weHbore. 

According to another aspect of the present invention; a method of extracting materials 
from a producing subtenranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubuiars 
30 within the wellbore, positioning one rnore perforated tubulars within the wellbore 
each including one or nrxm radial passages, the perforated tubutars traversing the 
producing subterranean zone, radially expanding at toast one of the solid tubulars and 
the perforated titulars within the wellbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
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isolating tlie producing subterranean zone from at least one other subterranean zone 
within the wellbore. fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or more of the perforated tubulare, and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the wellbore. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore Is provided that 

10 Includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubidafs traversing the first subtenanean zone, means for positioning one or more 
perforated tubulars within the wellbore each induding one or more radial passages, the 
perforated tubulars traversing the. second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

15 means for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenwean zone within the wellbore external to the solid tubulars and perforated 
tubulars» and means for cleaning materials from the radial passages of at least one of 
the perforated tubiriare by further radial expansion of the perforated tubulars within the 

20 welttsore. 

Acconling to another npeqt of the present invention, a system for exacting nnaterials 
from a producing subterranean zone In a wellbore. at least a portion of the vyellbbre 
Incktffing a casing, is provided that includes means for positioning one or moie solid 

25 tubulars within the wetiboiB. .means for positioning one or more perforated tubulars 
within the wellbore each induding one or more radial passages, the perforated tubulars 
traversing the pnDdudng subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluidldy 
coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 

30 tubulars vtrith the solid tubulars, means for fluidldy Isolating the produdng subten^nean 
zone from at teast one other subterranean zone within the wellbore. means for fluidicly 
coding at le^t one of the perforated tubulars with the produdng subterranean zone, 
and means for deaning materials from the radial passages of at least one of the 
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perforated tubulars by further radial expansion of the perforated tubulars within the 
weilbora. 

Brief Deseriptton of the Drawings 

FIG. 1 is a fragmentary cross-sectional view illustrafing the isolation of subtenanem 
5 zones. 

Fig. 2a is a cross sectional illustration cS the placement of an Illustrative embodiment of 
a system for isolating subterranean zones within a borehole. . 

10 Fig. 2b is a cross sectional illustration of the system of Fig. 2a during the injection of a 
fluidic material into the tubular support member. 

Fig. 2c is a cross sectional illustration of the system of Fig. 2b while pulling the tubular 
expansion cone out of the welibore. . . 

15 

Fig. 2d is a cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the welibore. 

Fig. 3 is a cross sectional illustration of an Illustrative embodiment of the exparKlable 
20 tubular memt)ers of the system of Fig. 2a. 

Fig. 4 a flow chart illustration of an Illustrative embodiment of a method for 
. manufacturing the expandable tubular member of Fig. 3. 

25 Fig. 5a Is a cross sectional Blustration of an illustrative emb^ 
the ends of a tubular nrwmber. 

Rg. 5b is a cross sectional illustration of the expandable tubular rnember of Rg. 5a 
dfter radially expanding and plastically deformlr^ the ends df the expandable tubular 
30 member. 

Fig. 5c Is a cross sectional illustration of the expandable tubular men^r of Fig. 5b 
after fDrming threaded oonnecttore on the ends of the expandable tubular member. 
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Fig. 5d is a ciy>ss sectional illustration of the expandable tubular mewber of Rg. 5c 
after ooupling sealing menrit>ers to the exterior surface of the intermediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cross-sectional illustration of an exemfriary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-sectional iliustration of an exemplary embodiment of a tubular 
expansion cone. 

10 

Rg. 8 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system fbr isolating subterranean zones of Fig. 1 . 

Fig. 9 is a fragmentary cross sectional illustration of an embodiment of a method for 
15 lining one of the perforated tubular n)embers of the system for isolating subten^nean 
zones of Fig. 1 With a sofid tubular liner. 

Rg. 10 is a fragnnentary cross sectional illustration of an embodiment of a method for 
sealing one of the perforated tubular nnembers of the system for isolating subtenranean 
20 zones of Fig. 1 with a hardenable fkiidlc sealing material. 

Fig. 1 1 Is a fragnnentary cross sectional Illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
sulterranean zones of Fig. 1 with the surrounding subterranean formation. 

25 

Fig. 12 is a fragmentary cross sectional illustration of an embodinwnt of a method for 
ooupling one of the perforated tubu^ members of the system fbr isolatirig 
subterranean zones of Fig. 1 with a sunrounding perforated welibdre casing. 

30 Rg. 13 is a fragmentary cross sectior^l illustration of an embodirrant of a method lor 
lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with another perforated tubular member. 
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Fig. 14 is a fragmentary cross sectional OliistFation of an alterhatiye ennbodlnient of the 
system for isolating sublenanean zones of Fig. 1 that includes a one-way valve for 
preventing flow from a producing jam Into a depleted zone. 

5 Fig. 15 Is a fragmentary cross sectiorial illustration of an altemative embodiment of the 
system for isolating subterrarman zones of Fig, 1 1n which the system Is used to extract 
geothenmal energy from a subterranean geothemnal zone. 

Detailed Description of the illustrative Embodiments 

10 An apparatus and method for isolating one or more subterranean zones from one or 
more other subten^nean zones is provided. The apparatus and method permits a 
produdng zone to be isolated from a nonprodudng zone using a combination of solid 
and slotted tubulars. In the production mode, the teachings of the present disclosure 
may be used in combination with conventional, well known« production completiori 

15 equipment and methods using a series of padcers. solid tubing, perforated tubing, and 
sliding sleeves, which will be inserted into the disclosed apparatus to pennit the 
commingling and/or isotetion of the subtenanean zones from each other. 

Refening to Rg. 1, a wellbore 105 including a casing 110 are positioned in a' 
20 subtenanean fonnatlon 115. The subtenranean formafion 115 includes a number of 
. productive and non-productive zones, indudlrtg a water zone 120 and a targeted oil 
sand zorie 125. During e34>loration of the subterranean formation 115, the wellbore 
105 may be extended in a well Imown manner to traverse the various productive and 
non-productive zones, including the water zone 120 and the targeted oil sand zone 
25 125. 

in a preferred embodimmt, in order to fluididy isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provided that indudes one or nrK)re 
sections of solid casing 135. one or more external seals 140, one or more sections of 
30 perforated casing 145. one or rhore mtermediate sedions of solid casing 150, and a 
solid shoe 155. In several exemplary embodiments, the perforated casing 145 indudes 
one or more radial passes. 
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The sotid casing 135 provides a fluid conduit that transmits fluids and other materials 
from one end of the solid casing 135 to the other end of the soRd casing 135. The soHd 
casing 135 may comprise any number of oonventtonal commercially available sections 
of solid tubular casing such as, for example, oilfield tubulars fabricated from chnxnium 
5 steel or fiberglass. In a preferred errd)odiment, the solid casing 135 comprises oilfield 
tubulars available from various foreign and domestic steel mills. 

The sdkl casing 135 is preferably coupled to the casing 110. The solid casing 135 
may t>e coupled to the casing 110 using any number of conventional commercially 
10 available processes such as, for exannple. welding, slotted and expandable connectors, 
or expandable solid connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the casing 110 by using expandable solid connecbrs. The solid casing 135 
may comprise a plurality of such solid casing 135. 

15 The solid casing 135 is preferably coupled to one more of the perforated casings .145. 
The solid casing 135 may be coupled to the perforated ca^ng 145 using any number of 
conventional commercially avaUable processes such as, for example, welding, or 
slotted and expandable connecter, in a pref^nred embodiment, the sdKd casing 1 35 is 
ooupied to the perforated casing 145 t>y expandable solid connectors. 

20 

In a preferred embodiment, the casing 135 includes one mom valve members 160 for 
controJRng the flow of fluids and other materials within the interior region of the casing 
135. in an alternative embodiment, during the production mode of operation, an 
internal tubular string with various arrangements of papkm, perforated tubing,. sliding 
25 sleeves, and valves may l>e. employed within the apparatus to provide various options 
for conmiingling and isolating subterranean zones from each other while providing, a 
fluid path to the surface. 

In a partlculariy preferred embodiment, the casing 135 placed irito the wellbore 105 
30 by exparnJing the casing 135 In the radial direction into intimate contact with the interior 
walls of tiie weDbore 105. The casing 135 may be expanded in the rad»l direction 
using any number of conventional commercially available methods. 



24 



The seals 140 prevent the passage of fluids and other nnaterials within the annular 
region 165 between the solid casings 135 and 150 and the wellbore 105. The seals 
140 may comprise any number of cohvenfional oommerdally available sealing 
materials suitable for sealing a casing in a wellbore such as, for exannple, lead, rubber 

5 or epoxy. In a prefemsd embodinrar^ the sesds 140 comprise Stratalok epoxy material 
available from Halllburtpn Energy Services. The perforated casing 145 pemiits fluids 
and other materials to pass into and out of the Interior of the perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may t>e produced from 
a producing subterranean zone within a subterranean formation. The perforated 

10 casing 145 may comprise ahy number of conventional commercially available sections 
of slotted tubular casing. In a preferred embodiment, the perforated casing 145 
comprises expandable slotted tubular casing available from Petroline in Aberdeen. 
Scotland. In a particularty prefenred embodiment, the perforated casing 145 conr^)rises 
expandable slotted sandscreen tubular casing available from Petroline In Aberdeen, 

15 Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solM casing 135 using any number of 
conventional commercially; available processes such. as, for example, welding, or 
20 slotted or solid expandable connectors. In a preferred embodin>ent. the perforated 
casing 145 Is coupled to the soTid casing 135 by expandable solid connectors. 

The perforated casing 145 is preferably ooupled to one more intenmediate solid 
casings 150. The perforated casir^ 145 may be coupled to ttie intermediate solid 
25 casing 150 using any number of qonventional commercially available processes such 
as, for example* welding or expandable solid or slotted connectors. In a prefenred 
embodiment, the perforated casing 145 is ooupled to the Intemiedlate solid casing ISO 
by expandable solid connectors . 

30 The last perforated casing 145 Is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
conventior^al commercially available processes such as, for example, welding or 
exparvlable solU or stotted connectors, in a preferred embodiment the last perforated 
casing 145 is coupled to the shoe 155 t>y an expand^e solid connector. 
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In an alternative embodiment, the shoe 155 Is coupled directly to the last one of the 
intenmediate solid casings 150. 

5 In a preferred embodiment the perforated casings 145 are positioned within the 
vvellbora 105 by expanding the perforated casings 145 in a radial direction into intimate 
contact with the interior waBs of the welibore 105. The perforated casings 145 may be 
expanded in a radial direction using any number of conventional commercially available 
processes. 

10 

The intermediate solid casing 150 permits fluids and other materials to pass between 
adjacent perfc^ated casings 145. The intermediate solid casing 150 may comprise 
any numt>er of conventional commerclaHy available sections of solid tubular casing 
such as, for example. oUTield tubulars fabricated from chromium steel or fiberglass. In 
15 a preferred embodiment, the Intermediate solid casing 150 comprises oilfield tubulars 
available from foreign and domestic steel mills. 

The intermediate solid casing 150 Is preferably coupled to one or more sections of the 
perforated casing 145. The intennedlate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional commercially available 
processes s^uch as. for example, welding, or solid or slotted expandable connectors. In 
a preferred embodiment, the intenmedBate solid casing ISO is coupled to the perforated 
casir^ 145 by expandable solid connectore. The intenrmdiate solid casing ISO may 
conriprise a plurality of such intermediate solid casing 1 50. 

25 

In a preferred embodiment, the each intennediate solid casing 150 Includes one more 
valve members 170 for controlling the flow of fluids and other materials within the 
interior region of the intennediate casing 150. In an attemative embodiment, as will be 
recognized by persons having ordinary skill in the art and the t>enerrt of the present 
30 disdosure, during the production mode' of operation, an internal tubular string vmh 
varitMiS an^ngements of packers, perforated tubing, sliding sleeves, arKJ valves may be 
employed within the apparatus to provide various options for conrmiingling and isolating 
subterranean zones from each other white providing a fluid path to the surface. 
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In a particularly preferred embodiment the intermediate casing 150 is placed Into the 
wellbore 105 by expanding the intenmdiate casing 150 in VhB radial direcbbnJnto 
Intimate contact with the interior walls of the wellbore TOS. The intenmedtate casing 
150 may be expanded in Ihe radial direction using any number of conventional 
5 oonvrmdally available methods. 

In an aKemative embodiment, one or more of the intermediate solid casings 150 may 
be omitted. In an alternative preferred embodiment, one or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 150. The shoe 
150 may comprise any number of conventional commerdaliy available shoes suitable 
for use in a wellbore such as, for example, cenrmnt filled shoe, or an aluminum or 
IS composite shoe. In a prefened embodiment, the shoe 150 cofrH)rises an aluminum 
shoe available from Halliburton. In a prefened embodiment, the shoe 155 is selected 
to provide sufficient strength In compression and tension to pennit the use of high 
capacity production and exploration tools. 

20 In a particularly preferred embodiment, the apparatus 130 includes a plurality of solid 
casings 135. a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
intermediate solid casings 150. and a shoe 155. More generally, the apparatus 130 
rray ooniprise one or more solid casings 135. each with one or more valve members 
160, n perforated casings 145, n«1 intamiediate scriid casings 150, each with one or 

25 more valve members 1 70, and a shoe 1 55. 

During operation of the apparatus 130, oil and gas may be controlldbty produced from 
the targeted oil saruJ zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the solkl casing 135. The use of 
30 intenmediate solid casings 150 with valve nrtembers 170 pehnits isolated sectioris of the 
zone 125 to be selectivety isolated for production. The seals 140 penmit the zone 125 
to b^ fluidiciy isolated from the zone 120. The seals 140 further permits isolated 
sections of the zone 125 to be fluidiciy isolated from each other. In this manner, the 
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apparatus 130 parmRs unwanted and/or non-productive subterranean zones to be 
nuididy isolated. 

In an alternative embodiment, as wilt be recognized by persons having ordinary ekiil In 
5 the art and also having tto benefit of the present disclosure, during the production 
mode of operation, an internal tubular string with various arrangements of packers, 
perforated tubing, sliding sleeves, and vakes may be employed within the apparatus to 
provide various options for ccmimingiing and isolating subterranean zones from each 
other while providing a fluid path to the surface. 
10 ' 

In several alternative embodiments, the solid casing 135, the perforated casings 145, 
the intamrtediate sections of solid casing 150, and/or the solid shoe 155 are radially 
expanded and plastically deformed within the wellbore 105 in a conventlonai manner 
and/or using one or more of the methods and apparatus disclosed in one or more of 

15 the fbliowing: (1) U.S. patent application serial no. 09/454,139, attorney docl^et no. 
25791.03.02, filed on 12/3^1999. (2) U.S. patent application serial no. 09/510,913. 
attorney docket no. 25791.7.02, filed on 2/23/2000, (3} U.S. patent appik^ation aerfai 
no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent 
applkatkm serial no. 0^440,338, attorney docket no. 25791.9;02. filed on 11/15/1999, 

20 (5) U.S. patent applteation serial no. 09/523.460, attorney docket no. 25791.11.02, filed 
on 3/10/2000, (6) U.S. patent appKcation serial no. 09/512,895, attorney docket no. 
25791.12,02, filed on 2/24/2000, (7) U.S. patent application serial no. 09/511,941. 
attorney docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent appllcattoh serial 
no. 09/588,946. attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent 

25 applicatkm serial no. 09/559,122, attorney docket no. 25791.23.02, filed on 4/26/2000, 
(10) PCT patent appfication serial no. PCT/USOQ/18635, attorney docket no. 
25791.25.02, filed on 7/9/2000, (11) U.S. provisional patent application serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999, (12) U.S. provisional 
patent applkstton serial no. 60/154.047, attorney docket no. 25791.29, filed on 

30 9/16/1999, (13) U.S. pravisiormi patent application serial no. 60/159,082. attorney 
docket no. 25791.34, filed on 10/12/1999. (14) U.S. provlstonai patent applicatton serial 
no. 60/159,039, attorney docket no. 25791.36. filed on 10/12/1999, (15) U.S. 
provisional patent applicatkNi serial no. 60/159,033, attorney docket no. 2579137. filed 
on 10/12/1999, (16) U.S. provBkmal patent appiteation serial no. 60/212,359, attorney 
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docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional patent application serial 
no. 60/165.228. attorney dodtet no. 25791.39. filed on 11/12/1999. (18) U.S. 
provisional patent appHcation serial no. 60/221 ,443, attorn^ docket no. 25791.45, filed 
on 7^8/2000. (19) U.S.* provistonal patent applicafion serial no. 60/221.645, attorney 

5 doekrt no. 25791.46. filed on 7/28/2000, (20) U.S. provisional patent applfcatton serial 
no. 60033,638, attorney docket no. 25791.47, filed on 9/18/2000, (21) U.S. provlslonal 
patent applteation serial no. 60/237.334. attorney docket no. 25791.48. filed on 
10/2/2000. (22) U.S. provisional patent applfcation serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional patent application serial 

10 lio. 60/262.434. attorney docket no. 25791 .51 . filed on 1/17/2001 ; (24) U.S. provisional 
patent application serial no. 60/259,486. altonney docket no. 25791.52, fBed on 
1/3/2001; (25) U.S. provistonal patent application serial no. 60/303,740, attorney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provlslonal patent application serial no. 
60/313.453, attorney -docket no. 25791.59. filed on 8/20/2001; (27) U.S. provisional 

15 patent appHcation serial no. 60/317,985, attorney docket no. 25791.67. filed on 
9/6/2001; (28) U.S. provisional patent application serial no. 60/318,386, attorney docket 
no. 25791.67.02. filed on 9/10/2001; and (29) U.S: utility patent applicalton serial no. 
09/969.922, attorney docket no. 25791.69. filed on 10/3/2001. the disctosures of which 
are incorporated her^ by reference. In an exemplary embodiment, the radial 

20 dearanoea between this radially expanded solid casings 135, perforated casings 145. 
intennedlate sectkms of soild casing 150. dnd/or the solM sirae 155 and ttw weBbore 
IDS are eilndnated thereby etimlnattng the annulus between the sotid cashgs, the 
perforated casings 145. the intennedtate sectkjna of solM casing 150. and/or ttie solid 
shoe 155 and the wellbore 105. In ttiis manner, the (sfiOonei need forfHling tfw annulus 

25 with a filler material such as, for example, gravel, may be eliminatad. 

Referring to Figs. 2a-2d. an illustrative embodiment of a system 200 for isolating 
subterranean fomiattons indudes a tubular support member 202 tint defines a 
passage 202a. A tubular expansion cone 204 ttiat defines a passage 204a is coupled 
30 to an end of ttte tubular support member 202. in an exemplary embodiment, the 
tubular expansion cone 204 indudes a tapered outer surface 204b for reasons to be 
described. 
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A pre-expanded end 206d of a first expandabte tubular member 206 that defines a 
passage 206b is adapted to niate with and l>e supported by the tapered outer surbce 
204b of the tubular expanston cone 204. The first expandable tubular member 206 
further Includes an unexpended Intenrnediate portion 206c, another pre-expanded end 

5 206d, and a sealing member 206e coupled to the exterior surface of the unexpended 
intermediate portion. In an exemplary embodijnent, the inside and outside diameters of 
the pre-expanded ends. 206a and 206d« of the first expandable tubular member 206 
are greater Vhan the inside and outside diameters of the unexpended intermediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 

10 the first expandable tubtdar number 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-expanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular menrrt)er 

15 21 0 is coupled to an end 21 2d of a slotted tubular member 21 2 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212, The second ex|»mdable tubular member 214 
further includes an unexpended intermediate portion 214c, another pre-expanded end 

20 214d. and a sealing member 214e coupled to the exterior surface of the unexpended 
intenmediate porfion. In an exemplary embodlment, th& inside and outside diameters of 
the pre-expanded ends, 214a and 214d. of the second expandable tubular nnember 
214 are greater than the inside and outside diameters of the unexpended Intennnediate 
portion 214a 

25 

An end 216a of a slott^ tubular member 216 that defines a passage 216b is coupled 
. to the other pre-expanded end 214d of the sTOond expandable tubular menriber 214 by 
a conventional threaded connection. Another end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slewed tubular member 218 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded erxl 220a of a third 
expandable tubular member 220 that defines a passage 220b Is coupled to the other 
end 218c of the slotted tubular meml>er 218. The third expandat>)e tubular memt>er 
220 further includes an unexpended Intermediate portion 220c. another pre-expanded 
end 220d. and a sealing member 220e ooupled to the exterior surface of the 
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unexpended Intermediate portion. In an exemplary embodiment, the inside and outside 
dianneters of the pre-expanded ends. 220a and 220d, of the third expandable tubular 
member 220 are greater than the inside and outside diameters of the unexpended 
intermediate portion 220c. 

• 5 - 

An end 222a of a hibular member 222 is threadably coupled to the end 30d of the thir^ 
expandable tubularmember 220. 

In an exemplary embodinnent, the inside and outside diameters of the pre*expanded 
10 ends, 206d, 206d, 214a, 214d, 220a and 220d, oT the expandable tubular members, 
206. 214, and 220. and the slotted tubular members 210, 212, 216. and 218, are 
substantially equal, in several exenr^slary embodiments, the sealing members, 206e. 
214e, and 220e, of the expandable tubular members, 206, 214, and 220, respectively, 
further include anchoring elements for engaging the weilbore casing 104. In several 
IS exemplary embodiments, the slotted tubular members, 210, 212, 216, and 218, are 
conventional slotted tubular members having threaded end connedlons suitable for 
use In an oil or gas welt, an underground pipeline, or as a structural support In several 
alternative embodiriients, ttie slotted hJbular members, 210, 212. 216, and 218 are 
conventional slotted tubular nnembers for recovering or inbodudng fluidlc materials 
20 such as, for example, oil, gas and/or water fmm or Into a subterranean formation. 

In an exemplary embodiment, as illustrated in Fig. 2a, the system 200 is Initially 
positioned in a borehole 224 fonrhed in a subterranean fbmnation 228 that includes a 
water zone 226a and a targeted oil sand zone 226b. The borehole 224 may be 

25 positioned in any orientation from vertical to horlmntal. in an exemplary embodiment 
the upper end of the tubular support member 202 may be supported In a conventional 
manner using, for example, a sDp Joint, or equivalent device In order to permit upward 
movement of tiie tubular support member and tubular expansion cone 204 relative to 
one or more of the expandable tubular members, 206. 214, and 220, and tubular 

30 members, 210, 212, 216, and 218. 

In an exemplary embodiment, as Illustrated in Fig. 2b, a fluidlc material 228 Is tiisn 
ln)ect«J Into U)e system 2(X), ttiroi^h the passage, 202a and 204a, of ti)e tubular 
support member 202 and tubular expansion cone 204, respectively. 
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In an exemplary embodlnnent, as illustrated in Fig. 2c. the continued injection of the 
flufdic material 228 through the passages, 202a and 204a, of the tutnilar support 
memtier 202 and the tubular expansion cone 204, respectively, pressurizes the 

5 passage 18b of the shoe 18 below the tubular expansion cone thereby radially 
expanding and plastically defomiing the expandable tubular member 206 off of the 
tapered extemal surface 204b of the tubular expansion cone 204. In particular, the 
intenmediate non pre^xpanded portion 206c of the expandable tubular member 206 is 
radially expanded and plastically deformed off of the tapered extenfial surface 204b of 

10 the tubular expansion cone 204. As a result, the sealing member 206e engages the 
interior surface of the wellbore casing 104. Consequently, the radially expanded 
intermediate portion 206c of the expandable tubular number 206 is thereby coupled to 
the wellbore casing 104. In an exemplary embodiment, the radially expanded 
intermediate portion 206c of the expandable tubular member 206 is also thereby 

15 anchored to the wellbore casing 104. 

In an exemplary embodiment, as illustrated in Fig. 2d. after the expandable tubular 
member 206 has been plastically deformed and radially expanded off of the tapered 
external surface 204b of the tubular expansion cone 204. the tubular e)^sion cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
mernber 202. As a result, the second and third expandable tubular members. 214 and 
220. are radially expanded and plastically defonned off of the tapered external surface 
204b of the tubular expansion cone 204. In particular, the intemnediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 expanded and plastically deformed off of the tapered external surface 204b of the 
tubular expansion cone 204. As a result, the sealing member 214e engages the 
interior surface of the wellbore 224. Consequently; the radially expanded intenmediate 
portion 214c of the second expandable tubular member 214 is thereby ceupled to the 
wellb<ve 224. tn an exemplary embodimem, the radially expanded internriediate portion 

30 214c of the second exparvlable tubular menU>er 214 is also thereby anchored to the 
wellbore 104. Furtherrhore, the continued application of the upward force to tte tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagement with the pre-expanded end 220d of the third expandable tubular member 
220. RnaUy. the continued application of ttte upward force to the tubular member 202 
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will then radially expand and plastically deform the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular ^xpansim cone 204. In 
particular, the intermediate non pre-expanded portion 220c of the third expandable 
tubular member 220 is radially expanded and plastically deformed off of the tapered 

5 external surfece 204b of thb tubular expansion oone 204. As a result, the sealing 
member 220iB engages the Interior surface of the wellbore 224. Consequently^ the 
radially expanded intemiediate portion 220c of the third expandable tubular memt>er 
220 is thereby coupled to the wellbore 224. In an exemplary embodiment, the radially 
expanded intemnediate portion 220c of the third expandable tubular member 220 is 

10 also thereby ainchored to the wellbore 224. As a result, the water zone 226a and 
fluididy isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastic defonmation of the third expandable 
tubular member 220, the tubular.support member 202 and the tubular expansion oone 
15 204 are removed from the wellbore 224. . 

Thu8» during the operation of the system 10, the Intermediate non pre-expanded 
portions, 206c, 214c and 220c, of the expandable tubular members, 206, 214, and 
220, respectively, are radially expanded and plastically deformed by the upward 

20 displacenrant of the tubular expansion cone 204. As a result, the sealing members, 
206e, 21 4e, and 220e, are displaced in the racfial direction Into engagement with the 
wellbore 224 thereby coupling the shoe 208, the expandable tubular member 206, the 
slotted tubular mmtbers, 210 and 212, the expandabie tubular member 214. the slotted 
tubular members, 216 and 218, and the expandable tubiiter niember 220 to the 

25 wellbore. Furthennore> as a result, the connections between the expandable tubular 
members, 206, 214, and 220, the shoe 208. and the slotted tubular members, 210, 
212, 216, and 218, do not have to be expandable connections thereby providing 
significant cost savings. In addition, the inside diameters of the expandable tubular 
members, 208, 214, and 220, and the slotted tubular members. 210, 212, 216, and 

30 216. after the radial expar^ion process, are sut>stantiaOy equal. In this manr>er, 
additional convmtional tools and other conventional equipment may be easily 
positioned within, and moved through, the expandable and slotted tubular members. In 
several alternative embodiments, the ccmventional toc^ and equipment include 
conventional vaMng and otiier conventional flow control devices for controlling the flow 
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of fluldic materials within and between tlie expandable tubular memberSp 206, 214, and 
220. and the slotted tubular immtiers, 210, 212, 21 6, and 21 8. 

Furthermore, in the system 20Q, the slotted tubidar. members 210, 212, 216, and 218 

5 are interleaved among the expandable tubular members. 206, 214, and 220. As a 
result, because only the Intenmdiate non pre-expanded portions, 206c, 214c. and 
220c. of the expandable tubular members. 206, 214, and 220, respectively, are radially 
expanded and plasticalty deformed, the slotted tubular members. 210. 212, 216, and 
218 can be conventional slotted tubular members thereby signiflcantiy reducing the 

10 cost and complexity of the system 10. Moreover, because only the intennediate non 
pre-expanded portions. 206c. 214c. and 220c, of the expandable tubular members. 
206. 214. and 220. respectively, are radially expanded and plastically defonned. the 
number and tength of the interleaved slotted tubular n^embers. 210, 212, 216. and 218 
can be much greater than the number pnd length of the expandable tubular memt>ers. 

15 In an exemplary embodiment, the totel length of the intermediate non pre-expanded 
portions. 206c, 214c. and 2200, of the expandable tutHJiar members. 206, 214, and 
220, is approximately 200 feet, and the totel length of the slotted tubular members. 
210, 212. 216, and 218. is approximately 3800 feet Consequently, in an exemplary 
embodiment, a system 200 having a tetel length of approximately 4000 feet is ooupted 

20 to the wellbore 224 by radially expanding and plastically defomning a total tength of only 
approximately 200 feet 

Furthennore, the sealing members 206e. 214e. and 220e, of the expandabte tubular 
members. 206, 214, and 220, respectively, are used to couple the expandable tubular 
.25 members and the slotted tubular members, 210, 212, 216, and218 to the wellbore 224. 
the radial gap between the slotted tubular members, the e)qpandable tubuter members, 
and the wellbore 224 may be large enough to effectively eliminate the possibility of 
damage to the expandable tubular members and slotted tubular members during the 
placement of the system 200 within the wellbore. 

30 

In an exemptery embodiment the pre-expanded ends. 206a, 206d. 214a, 214d, 22pa. 
and 220d. of Oie expandable tubular members. 206, 214, and 220. respe<4ively. and 
the slotted tubular members, 210, 212, 216, and 218, have outside diameters and wall 
thicknesses of 8.375 Inches and 0.350 inches, respectively; prior to the radtel 
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expansion, the intermediate non pra-expanded portionSp 206c, 214c. and 220c, of the 
expandable tubular members, 206, 214, and 220, ndspedively, have outside diameters 
or 7.625 Inches; the slotted tubular memt>ers, 210, 212. 216, and 218, have inside 
diameters of 7.675 inches; after the radial expansion, the inside diameters of the 
5 Intermedtote portions, 206c, 214c, and 220c, of the expandable tutHJlar members, 206, 
214, and 220, are equal to 7.675 incheis; and the weilbore 224 has an inside diameter 
of B.7SS inches. 

In an exemplary embodiment, the pre^xpanded ends, 2(Xa, 206d, 214a. 21 4d, 220a, 
10 and 220d, of the expandable tubular members, 206, 214, and 220, respectively, and 
the slotted tubular members, 210, 212, 216. and 218, have outside dlanr>eters and wall 
Oiidcnesses of 4.500 Inches and 0.250 inches, respectively; prior to the radial 
expansion, the intermediate non pre-expanded portions. 206c, 214c, and 220c, of the 
expandat)le tubular members. 206, 214, and 220, respectively, have outside diameters 
IS of 4.000 inches; the sicrited tubular members, 210, 212, 216, and 216. have inside 
diameters of 4.000 Inches; after the radial expansion, the inside diameters of the 
intemnediate portions, 206c, 214c, and 220c, of the expandable tubular members, 206, 
214, and 220, are equal to 4.000 Inches; and the wellbore 224 has an Inside diameter 
of4.iB92iriches. 

20 

In an exemplary embodiment the system 200 is used to in]^ or extract fluldic 
matMials such as, for example, oil, gas. and/or water into or from the subterranean 
formation 226b. 

25 Referring now to Fig. 3, an exemplary embodiment of an expandable tubular memt^er 
300 wHI now be described. The tubular rnember 300 defines an Interior region 300a 
and includes a first end 300b including a first threaded oonnecflon 3d0ba,* a first 
tapered portion 300c, an intermediate portion 300d, a second tapered portion 300e, 
and a second end 300f including a second threaded connection 300fa. The tubular 

30 nrnnber 300 further preferably indudes an intermediate seating member 300g that Is 
coupled to the exterior surface of the intermediate portion 300d. 

In an exemplary enribodiment, the tubular member 300 lias a substantially annular 
cross section. The ttA)uiar member 300 . may be fabricated from any number of 
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conventional obmmercialty available materials such as, for example. Oilfield Country 
Tutujiar Gocxis (OCT6), 13 chromium steel tubing/casing, or L83. J55, or P110 API 
casing. 

5 In an exemplary embodiment, the interior 300a of the tubular number 300 has a 
substantially circular cross section. Furthermore, in an exemplary embodiment, the 
Interior region 300a of the tubular niemba' includes a first inside dianneter Di, en 
intennediate inside diameter Dint, and a second inside diameter D2. In an exemplary 
embodiment, the first and second inside diameters, Di and D2, are substantially equal. 

10 in an exemplary embodiment, the first and second Inside diameters, Di and D2, are 
greater than the intermediate inside diameter DtNr. 

The first end 300b of the tubular member 3(X) is coupled to the intenmedlate portion 
300d by the first tapered portion 300c, and the second end 300f of the tubular member 

15 is coupled to the Intermediate portion by the second tapered portion 300e. in an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f, of the tubular member 300 is greater than the outside diameter of the 
intemnediate portton 300d of the tubular member. The first and second ends. 300b and 
300r, of the tubular member 300 include wall thicknesses, ti and t2, respectively. In an 

20 exemplary embodinrient, the outside diameter of the intermediate portion 300d of the 
tubular member 300 ranges fironi about 75% to 98% of the outside diameters of the first 
and second ends, 300a and 300f. The intermediate portion 300d of the tubular 
menriber 300 includes a wall ttilckness tmr. 

25 In an exemplary embodiment, the wall thldaiesses ti and h are substantially equal in 
order to provide substantially equal burst strength for the first and second ends, 300a 
and 300f , of the tubular memtier 300. In an exemplary embodiment, the wall 
thicimesses, tt and t^, are both greater than the wail thidoiess tiMr in order to optirnally 
match the burst strength of the first and second ends, 300a and 300f, of the tubular 

30 member 300 with the intermediate portion 300d of the tubular member 300. 

In an exemplary embodiment, the first and second tapered portions, 300c and 300e. 
are inclined at an angle, a, relative to the ImgitiKlinal direction ranging from about 0 to 
30 degrees in order to optimally fadBtate the rsxiial expansion of the tubular member 
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300. In an exemplary embodiment the first and second tapered portions. 300c and 
aOOe. provide a smootii transition t)etween the first and second ends, 300a and 300f. 
and the inlemiedidte portton 300di of the tubular member 300 In order to minimize 
stress concentrations. 

5 

The intermediate sealing member 300g is coupled to the outer surfece of the 
intennediate portton 300d of Vhe tubular member 300. In an exemplary embodinrient, 
the intermediate sealing member 300g seals the Interface t)etween the intermediate 
portion 300d of the tubular nriember 300 and the interior surface of a wellbore casing 

1 0 305. or (Mier preexisting stricture, after the radial expansion and plastic deformation of 
tte intermediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intenmediate sealing member 300g has a substantially annular cross 
section. In an exemplary embodiment, the outside diameter of the intennediate sealing 
member 30bg Is selected to be less than the outside diameters of the first and second 

15 ends, 300a and 300f, of the tubular member 300 in order to optimally protect the 
intermediate sealing member 300g during plaoement of the tubular member 300 within 
the wellbore casings 305. The intermediate sealing rhember 300g may be fabricated 
from any number of conventional oommerdaKy available materials such as, for 
example, timmoset or thermoplastiq polymers. In an exemplary embodiment, the 

20 intennediate sealing member 300g is fabricated from thermoset polymers in order to 
optimally seal tiie radially expanded Intenmediate portion 3D0d of the tubular menrd)er 
300 with the wellbore casing 305. In several alternative embodimenta, the sealing 
member 300g includes one or more rigid anchors for engaging the wellbore casing 305 
to ttiereby anchor the radially e)^nded and plastically deformed intermediate portion 

25 30pd cf the tubular member 300 to the wellbore casing. 

Referring to Figs. 4, and 5a to 5d, in an exemplary embodiment, the tubular nrmmber 
300 is fomied by a process 400 that includes the steps of: (1) upsetting berth ends of a 
tubular member in step 405; (2) expanding boVt\ upset ends of the tubular member rn 
30 step 410; (3) stress relieving both expanded upset ends of the tubular member in stq^ 
415; (4) fbm^g tinreaded connectior^ in both expanded upset ends of the tubular 
member in step 420; and (5) putting a sealing material on the outside diameter oH the 
non^expanded intermediate portion of the tubular member in step 425. 
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As illustraled In FIG. 5a. in step 405, both ends. 500a and 500b, of a tubular member 
500 are upset using conventional upsetting methods. The upset ends, 500a and 500b, 
of the tubular member 500 include the wall thiclviesses ti and la. The intermediate 
portion 500c of the tubular member 500 includes the. wall thickness Wr and the Int^or 

5 diameter Dmt. In an exemplary embodiment, the wall thiclcnesses ti and it are 
substantially equal in order to provide burst strength that is substantially equal along 
the entire length of the tubular member 500. In an exemplary embodiment, the wail 
thicknesses ti and t^ are both greater than the wail thickness in order to provide 
burst strength that is substantially equal along the entire length of the tubular member 

10 500, and also to optimally facilitate the fonmation of threaded connections in the first 
and second ends, 500a and 500b. 

As IDustrated in Fig. 5b, in steps 410 and 41 5, both ends. 500a and 500b. of the tubular 
member 500 are radially expanded using conventional radial expansion methods, and 

15 then both ends, 500a and 500b. of the tubular nnember are stress relieved. The 
radially expanded ends, 500d and 500b. of the tubular member 500 Include the interior 
diameters Di and D2. in an exemplary embodinr>ent, the interior diameters Di and D2 
are substantially equal in order to provide a tMjrst strength that is substantially equal. In 
an exemplary embodiment, the ratio of the interior diameters Di and D2 to the interior 

20 diameter Dm ranges from about 100% to 120% in order to fadiitate the subsequent 
radial expanskxfi of the tutHiiar member 500. 

In a prsfened embodiment, the relationship between the wall thicknesses ti, ta, and ttNT 
of tiie tubular member 500; Vhe Inside diameters O1. Da and Dimt of ttie tubular member 
25 500; ttte Inside diameter D«,abore of ttie weilbore casing, or ottier structure, ttiat ttie 
tubular momber 500' will be inserted into; and ttie outside diameter Dom of the 
expanston cone that will be used to radially expand the tubular member 500 wittiin the 
weilbore casing is given by ttie foltowing expression: 

•1 

30 

whers li = tzi and 
Di = D2. 

By sati^ng ttie relationship given in equatk>n (1). the expansion forces placed upon 
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the tubular member 500 during the subsequent radial expansion process are 
substmtially equalized. More generally, the relationship given in equation (1) may be 
used to calculate the optimal geometry for the tubular member 500 for subsequent 
radial expansion and plastic deformation of \he tubular member 500 for fabricating 

» 

5 and/or repairing a weiiborecdsing, a pipeline, or a structural support. 

As illustrated in FIG. 5c, in step 420, conventional threaded connections, SOOd and 
500e, are formed in both expanded ends, 500a and 500b, of the tubular member 500. 
In an exemplary embodiment, the threaded connections, 500d and 500e, are pfovided 
10 using conventional processes for forming pin and box type threaded connections 
available from Atlas-Bradford. 

As iliustrated in l=ng. 5d, in step 425, a sealing member 500f is then applied onto the 
outside diameter of the non-expanded intemnediate portion 500c of the tubular member 

15 500. The sealing member SOOT may be applied to the outside diameter of the non- 
expanded intermediate portion SOOc of the tubular member 500 using any number of 
obnventional commercially available methods. In a preferred embodiment, the sealing 
member SOOT is applied to the outside, diameter of the intermediate portion SOOc of the 
tubular mernber 500 using oommerdally available chemical and tennp resistant 

20 adhesive bonding. 

in an exemplary embodiment, the expandable tubular members, 206, 214, and 220, of 
the system 200 are substantially identical to« and/or incorporate one or more of the 
teachings of, the tubular members 300 and 500. 

25 

Referring to Fig. 6, an exemplary embodirnent of tubular expansion cone 600 for 
radially expanding the tubular menrU)ers 206, 214. 220, 300 and 500 Will now be 
described. The expansion cor^e 600 defines a passage 600a and includes a front end 
605t a rear end 610. and a radial expanston section 615. 

30 

In an exemplary embodiment the radial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer . * 
surface 620 includes an angle of attack Oi and the second conical outer surface 625 
includes an angle of attack 02. In an exemplary embodiment, the angle of attack Oi is 
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greater than the angle of attack 02. In this manner, the first conical outer surface 620 
optimally rsKjially expands (he Intermediate portions, 206c 21 4c, 220c, 300d, and SOOc, 
df the tubular nnemt>ef$« 206, 214, 220, 300, and 500, and the second. conical outer 
surfece 525 optimally radially expands the pre-expanded first and second ends, 206a 

5 and 206d, 214a and 214d, 220a and 220d, 300b and 300f, and 500a and 500b, of the 
tubular members, 206, 214, 220, 300 and 500. In an exemplary embodiment, the first 
conical outer surface 620 includes an angle of attack Oi ranging from about 8 to 20 
degrees, and the second conical outer surface 625 includes an angle of attack 02 
ranging from about 4 to 15 degrees in order to optimally radially expand and pteistically 

10 defomi the tubular members, 206. 214, 220, 300 and 500. More generally, the 
expansion cone 600 may include 3 or tnore adjacent conical outer surfaces having 
angtes of attack that decrease from the front end 605 of the expansion cone 600 to the 
rear end 610 of the expansion cone 600. 

15 Referiing to Fig. 7, another exemplary embodiment of a tubular expansion cone 700 
defines a passage 700a and includes a front end 705, a rear end 710, and a radial 
expansion section 715. \n an exemplary embodiment, the radial expansion sectk)n 715 
includes an outer surface having a substantially parabolic outer profile thereby 
providing a paraboloid shape. In this nrtanner, the outer surface of the radial expansion 

20 section 715 provkJes an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expanston cone 700 to a minimum at the rear end 710 of the 
expanston cone. The parabolic outer profile of the outer surface of the radial 
expanston section 715 may be formed using a plurality of adjacent discrete ocmical 
sedtons and/or using a continuous curved surface. In this manner, the region of the 

25 outer surfece of the radial expansion seclton 71 5 adjacent to the front end 705 of the 
expanston cone 700 may optimally radially expand the intermediate portions, 206c, 
214c. 220c, 300d, and SOOc. of the tubular members, 206. 214, 220. 300, and 500. 
while the region of the outer surface of the radial expansion sectk)n 715 adjacent to the 
rear end 710 of the expansion cone 700 may optimally radially expand the pre- 

30 expanded first and second ends, 206a and 206d, 214a and 214d, 220a and 220d, 300b 
ami 300r, and 500a and 500b, of the tubular members, 206, 214, 220, 300 and 500. In 
an exemplary embodiment, the parabolic profile of the outer surface of the radial 
expansion sedion 715 to selected to provide an angle of attack that ranges from about 
8 to 20 degrees in the vicinity of the front end 705 of the expansion oor>e 700 arxi an 
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angle of attack in the vicinity of tlie rear erKi 710 of the expansion cone 700 from about 
4. to 15 degrees. 

In an exemplary embodiment, the tubular expansion cor>e 204 of the system 200 is 
5 substantially identical to the expansion cones 600 or 700, and/or incorporates me or 
more of the teachings of the expansion cories 600 and/or 700. 

In several alternative embodiments, the teachings of the apparatus 130, the system 
200. the expandable tubular number 300, the method 400, and/or the expandable 
10 tubular member 500 are at least partially combined. 

Refening to Fig. 8, in an alternative embodinf>ent, conventional temperature^ pressure, 
and flow sensors, 802, 804, and 806. respectively, are operabty coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors, 802, 804, and 806, respectively, in turn are operabty coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational efficiency of the apparatus 130. In several exemplary 
embodiments, the control algprit^vns utilized by the controller 810 for controlling the 

20 operation of the flow oontrol valves 160 as a function of the operatmg temperature, 
. pressure, and flow rates within the perforated tubular members 145 ars oonventk>nal. 

Referring to Fig. 9, in an altematiye embodiment, a solid tubular member 905 is 
coupled to one of the perforated tut>ular members 145 by radially expanding and 

25 piasUcalty deforming the solM tubular merriber hto engagement with the perforated 
tubular member in a conventional manrier and/or using one or more of the radial 
expansion methods disclosed in one or mors of the following: (1) U.S. patent 
application serial no, 09/454.139, attorney docket no. 25791.03.02. toed on 12/3/1999, 
(2) U.S. patent applicatton serial no. 09/510,913, attcxney docket no. 25791.7.02, filed 

30 on 2/23/2000, (3) U.S. patent applicatkm serial no. 09/502,350, attorney docket no. 
25791.8.02, filed on 2/10/2000. (4) U.S. patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent appiicstk7n serial 
no. 09/523.460. attorney docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent 
application serial no. 09/512.89$, attorney docket no. 2579112.02, f3ed on 2/24/2000, 
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(7) U.S. patent application serial no. 09/511,941, attorney docket no. 25791.16.02, filed 
on 2/24/2000, (8) U.S. patent application serial no. 09/588,946, attoniey docket no. 
25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no. 09/559,122, 
attorney docket no. 257d1 .23.02, filed on 4/26/2000, (10) PCT patent application serial 
5 no. PCT/USOO/18635, attorney docket no. 25791.25.02. filed on 7/9/2000, (11) U.S. 
provisional patent applicdtk>n serial no. 60/162,671, attorney docket no. 25791.27, filed 
on 11/1/1999, (12) U.S. provisional patent application serial no. 60/154,047, attorney 
docket no. 2579129, filed on 9/16/1999, (13) U.3. provistonal patent applicatton serial 
no. 60/159.082, attorney docket no. 2679134, filed on 10/12/1999, (14) U.S. 

10 provisional patent appltcatton serial no. 60/1 59,039, attorney docket no. 25791 .36, filed 
on 10/12/1999, (15) U.S. provisional patent application serial no. 60/159,033, attorney 
docket no. 2579137, filed on 10/12/1990, (16) U.S. provistonal patent application serial 
no. 60/212,359, attorney docket no, 25791.38, filed on 6/19/2000, (17) U.S. provisional 
patent application serial no. 60/165,226, attorr>ey docket no. 25791.39. filed on. 

15 11/12/1999, (18) U.S. provistonal patent application serial no. 60/221,443, attorney 
docket no. 2579145, fi|ed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221645, attorney docket no. 2579146. filed on 7/28/2000, (20) U.S. provisional 
patent application serid no. . 60/233,638, attorney docket no. 2579147,. filed on 
9/18/2000, (21) U.S. provistonal patent appiicatton serial no. 60/237,334, attorney 

20 docket no. 2579148, filed on 10/2/2000, (22) U.S. provistonal patent application serial 
no. 60/270,007, attorney docket no. 2579150, filed on 2/2O/2O01; (23) U^S. provisional 
patent appHcatioh serial no. 60/262,434, attorney docket no. 2579151, filed on 
1/17/2001; (24) U.S, provisional patent appHcation serial no. 60/259,486. attorney 
docket no. 2579152, filed on 1/3/2001; (25) U.S. provisional patent application serial 

25 no. 60/303,740, attonney docket no. 2579161, filed on 7/8/2001; (28) U.S. provisional 
patent applicatk>n serial no. 60/313,453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent applicatkm serial no. 60/317,985, attorney 
docket no. 2579167, filed on 9/6/2001; (28) U.S. provi8k)nal patent applicatk^n serkil 
no. 60.318,386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U;S. 

30 utility patent applicatk>n serial nq. 09/969,922, attorney docket no. 2579169, filed on 
10/3/2001, the dedosures of which are incorporated tterein by refererioe. In this 
nnanner, the solkJ tubular member 905 fluididy seals the radial passages formed in the 
perforate tubular member 145 ther^y preventing the passage of fluidic materials 
and/or fonnatlon materfeils through the perforated tubular member. 
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Referring to Fig. 10, in an alternative emt)odinient, the radial openings in one of tlie 
perforated tulHilar mOTit)er5 145 are sealed by Injecting a hardenal>le fluidie sealing 
matertel .1005 Into the radial openings In the one perforated tubular member by 

5 positipning a closed ended pipe 1010 having one or more radial openings 1010a within 
the one perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal the interface between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fluidie sealing material 1005 ts then 
Injected into the radial openings in the one perforated tubular member 145. The 

10 sealing members 140 prevent the passage of the hiardenable fluidie sealing material 
out of the annulus between the one perforated tubular member 145 ar>d the formation 
125. The pipe 1010 and sealing members. 1015 and 1020, are then removed from the 
apparatus 130, and the hardenable fluidie sealing nrtaterial is allowed to cure/ A 
conventional drill string may then be used to remove any excess cured sealing material 

15 from the Interior surface of the one perforated tubular member 145. In an exemplary 
embodiment, the hardenable fluidie seating material Is a curable epoxy resin. 

In an alternative embodiment, as illustrated in Fig. 11. one or more of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 deformed into contact virith the sunrounding formation 125 thereby compressing the 
surrounding fbmnation. In this manner, the sunrounding fomriation 125 is maintained in 
a state of compression thereijy stabilizing the surrounding fbmniaUon, reducing the flow 
of loose particles from the surrounding formation into the radial openings of the 
perforated tubular rriember 145, and enhancing the recovery of hydrocarbons from the 

25 surrounding fomiation. 

In an alternative embodiment, a seismic source 1105 is positioned on a surtaoe 
location to thereby impart seismic energy into the formation 125. in this manner, 
particles lodged in the radial openings in the perforated tubular nnember 145 may be 
30 disbxtged fmm the radial opening therei>y enhancing the subsequent recovery of 
hydrocartx)ns from the fonration 125. 

In an altemative embodiment, after the perforated tubular mennber 145 has been 
radiaDy expanded and plastically fomied into contact with the surrounding fonmation 
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125, thereby coupling the perforated tubuipr member 145 to the surrounding fomiation, 
an impulsive load Is appUed to the perforated tubular member. The impulsive load may 
be applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. The impulsive load is then transfened to the sunY>unding formation 125 
5 thereby compading and/or slurrifying the surrounding formation. As a result, the 
recovery of hydrocart>ons from the formation 1 25 is enhanced. 

In an altemative errtibodiment as illustrated in Fig. 12, a weDbore casing 1205 having 
one or wore perforations 1210 is positioned within the wellbore 105 that traverses the 

10 fonrnation 125. When the apparatus 130 is positioned within the wellbore 105, one or 
more of the perforated tubular members 145 of ttie apparatus 130 are radially 
expanded and plastically deformed into contact with the wellbore casing 1205 thereby 
compressing the surrounding formation 125. in this manner, the surrounding fomnation 
125 is maintained In a state of compression thereby stabilizing the surrounding 

IS formation, reducing the flow of loose particles from the syrrourKling fomiation into the 
radial openings of tt^js perforated tubular niember 145, and enhancing the recovery of 
hydrocartx)hs from the surrounding fbrmation. 

in an alternative embodiment, a seismic source 1215 is positioned on a surface 
20 location to thereby impart seismic energy into the fonmation 125. In this manner, 
particles lodged In me radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the fonration 125. 

25 In an altemative embodiment, after the perforated tubular member 145 has bem 
radially expanded and piasticaity formed into oontect with the weDbore casing 1205, 
thereby coupling the perforated tubular member 145 to the sur^nding formation, an 
impulsive load Is ai^lied to the perforated tubular member. The impulsive load may be 
applied to the perforated tubular member 145 by applying the toad to the end of the 

30 apparatus 1 30. The impulsive load te then transferred to the surrounding formation 1 25 
thereby compacting and/or slurrifying the surrounding fomiation. As a result, the 
recovery of hydrocarbons from ttie fomiation 125 is enhanced. 
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Roferring to Fig. 13, in an alternative embodiment, one or more perficHatad tubular 
• members 1305 are coupled to one of the perforated tubular members 145 by radially 
expanding arid plastically deforming the perforated tubular member into engagement 
will the perforated tubular merhber in a conventk)nal manner and/br using one or more 
5 of the radial expansion methods disclosed m one or more of the (oBowIng: (1) U.S. 
patent application serial no. 09/454,139, attorney docket no. 25791.03.02, filed on 
12Q/1999, (2) U.S. patent application serial no. 09/510.913. attorney docket no. 
25791.7,02. filed on 2/23/2000. (3) U.S. patent application serial no. 09/502,350. 
attorney docket no. 25791.8.02. filed on 2/10/20)0. (4) U.S. patent applicaUon serial 

10 no. 09/440,338, attorney docket no. 25791.9.02. filed on 11/15/1999, (5) U.S. patent 
appfcatton serial no. 09/523,460. attorney docket no. 25791.11.02, filed on 3/10/2000, 
(6) U.S. patent application serial no. 09/512.895, attorney docket no. 25791.12.02. filed 
on 2/24/2000. (7) U.S. patent application serial no. 09/511,941, attorney docket no. 
25791.16.02, filed on 2/24/2000, (8) U.S. patent applteatlon serial no. 09/588,946. 

15 attorney docket no. 25791.17.02. filed on 6/7/2000, (9) U.S. patent applteatton serial 
no. 0W559,122, attorney docket no. 25791.23.02, filed on 4/26/2000. (10) PCT patent 
appDcatton serial no. PCTAJSOO/18635, attorney docket no. 25791.25.02, filed on 
7/9/2000, (11) U.S. provisional patent appitoation^ serial no. 60/162.671, attorney docket 
no. 25791.27, filed on 11/1/1999, (12) U.S. provtskMial patent application serial no. 

20 60/154,047. attomey docket no. 25791.29, filed on 9/16/1999. (13) U.S. provistonai 
patent appOct^tkin serial no. 60/159,082. attorney docket no. 25791.34. filed on 
10/12/1999. (14) U.S. provisbnal patent appHcation serial no. 60/159,039. attorney 
docket no. 25791.36, filed on 10/12/1999, (15) V.S. provistonal patent applteatton serial 
no. 60/159,033. attomey dodcet no. 25791.37, filed ort 10/12/1999. (16) U.S. 

25 provlsionai patent application serial no. .60/212.359. attomey docket no. 29791.38. filed 
on 6/19/2000, (17) U.S. provisional patent application serial no, 60/165,228. attomey 
• docket no. 25791.39. filed on 1 1/12/1999, (18) U.S. proviskmai patent applteatton serial 
no. 60/221 ,443, attomey docket no. 25791 .45. filed on 7/28/2000. (19) U.S. provisional 
patent apptkation serial no. 60/221.645, attorney docket no. 25791.46. filed on 

30 7/28/2D00. (20) U.S. provisional patent appfication serial no. 60/233.638. attomey 
docket no. 25791.47, fited on 9/18/2000, (21) U.S. provfelonal patent applicatton serial 
no. 60/237.334, attomey docket no. 25791.48. filed on 10/2/2000. (22) U.S. provisional 
fHtafit appDcatton serial no. 60^70,C«)7, attomey docket no. 25791.50. filed on 
2/20/2001: (23) U.S. provlstonal patent appficatton seriaj no. 60/262,434, attomey 
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docket no. 25791.51, filed on 1/17/2001; (24) U:S. provisional patent application serial 
no. 60/259,486. attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. proylsionai 
patent appllcatton serial no. 60/303,740, attorney docket no. 25791 .61 « filed on 
7/S/2(M>1 ; (26) U.S. provisional patent application serial no. 60/31 3,4^, attorney docket' 
5 no. 25791.59, filed on 8/20/2001; (27) U.S. provisional patent application serial no; 
60/317,985, attorney docket no, 25791.67, filed on 9/6/2001; (28) U.S. provisional 
patent applicdtion serial no. 60/318,386, attorney docket no. 25791.67.02, filed on 
9/10/2001; and (29) U.S. utility patent application serial no. 09/969,922, attorney docket 
no. 25791.69, fited on. 10/3/2001, the disclosures of which are incorporated herein by 
10 reference. In this nwinner, the perforated tubufar member 905 nrrodifies the flow 
characteristics of the perforated tubular member 145 thereby permitting the operator of 
the apparatus 1 30 to modify the overall flow characteristics of the apparatus. 

In an altemative embodiment, as illustrated in Fig. 14, a one*way valve 1405 such as, 
15 for example, a check valve fiuidicly couples the interior of a pair of adjacent perforated 
tubular membo?, 145a and 145b, that extract hydrocartx>ns from corresponding 
subterranean zones A and B. In this manner, if zone B becomes depleted, 
hydrocarbons that are being extracted from zone A will not flow into the depleted zone 
B. 

20 

In an altemat^e embodiment, as illustrated in Rg. 15, the apparatus 130 is used to 
extract geothennal energy from a targeted subterranean geothemnal zone 1505. In this 
manner, the operattonal effkdency of the extractkxi of geothermal energy is significantly 
enhanced due to the increased internal diameters of the various radially expanded 
25 elements of ttoarvaratus 130 that perniit greater vdlunietricfl^ 

In an altemative embodiment, the perforated faibular members. 145, 210, 212, 216,. 
218, and 1305 of the apparatus 130 may be dedned by further radial expansicm of the 
perforated tubular members. In an exemplary embodiment the amount of further radial 
30 expandon required to dean the radial passages of the perforated tubular members 
145, 210, 212. 216, 218. aryi 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that Includes a zonal isolation assen^bly Including 
one or more solid tubular members, each solid tubular member including 
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external seals, and one or more perforated tubular members coupled to the solid 
tubular members, and a shoe coupled to the zonal IsolaUon assembly. In an exemplary 
embodiment* the zonal isolation assembly further Includes one or more intennedlate 
solid tubular members coupled to and interleaved among the perforated tubular 
5 members, each Intennediate solid tubular member including one or more extemal 
seals. In an exemplary embodiment, the zonal isolatbn assembly further includes one 
or more valve members for controliing the flow of fluldic materials between the tubular 
mmbers. In an exemplary embckliment, one or more of the interrnediate solid tubular 
members include one or more valve members. 

10 

An apparatus has also been described that includes a zonal isolation assembly that 
includes one or more prjmary solid tubulars. each primary solid tubular Including one or 
more extemal annular seals, n perforated tubulars coupled to the primary s6lid 
tubulars^ and n-1 Intermediate solid tubulars coupled to and int^leaved among the 
15 perforated tubulars. each intermediate solid tubular including one or more extemal 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subtenanean zone frorh a second subtenranean zone in a 
weHbore has also been described that Includes positioning one or more primary solid 

20 tubulars within the wellbore. the primary solid tubulars traversing the first subt^nean 
zone, positioning one or more perforated tubulars within the wellbore. the pefforated 
tubulars traversing the second subterranean zone, fluldicly coupling the perforated 
tidndars and the primary solid tubulars, and preventing the passage of fluids from the 
first 8ijA>terranean zohe to the second subterranean zone within the wellbore external to 

25 the sold and perforated tubulars. 

A method of extracting materials from a producing subtenranean zone in a wellbore. at 
least a portion of the wellbore Including a casfrig. has also been described that includes 
positioning one or more primary solid tubulars within the wellbore, fluidicly coupling the 
30 primary soTxl tubulars with the casing, positioning one or more perforated tubulars 
within the wellbore. the perforated tubulars traversing the producing subterranean 
zone, fluidicly coupling the perforated tubulars with the prirnary solid tubulars. fluidicty 
isdating the producing subtemanean zone from at least or>e other subterranean zone 
within the wellbore, and fluidicly coupling at least one of the perforated tubulars with the 
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producing subterranean zone. In an exemplary embodln^nt, the method further 
includes cqntrollably fluldidy decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars* 

5 An apparatus has also been described that includes a subtanranean formation Ihduding 
a wellbcm. a zonal isolation assembly at least partiaDy positioned within the weilbore 
that includes one or more solid tubular members, each solid tubular member including 
one or mm external seals, and one or more perforated tubular rnembers coupled to 
the solid tubular members, and a shoe positioned within the weilbore coupled to the 

10 zonal isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular numbers are forn^ed by a radial expansion process performed within 
the weilbore. In an exemplary embodiment, the zonal isolation assembly further 
includes one or more intemnediate solid tubular members coupled to and interleaved 
among the perforated tubular members, each intermediate solid tubular member 

15 including one or more external seals, wherein at least one of the solid tubular 
members, the perforated tubular members, and tfie intermediate solid tubular members 
are fonmed by a radial expanston process perfomned wittiln the weilbore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for oontroOing the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary erribodiment, one or more of the 
Intermediate soRd tubular members indude one or wotb valve members for controliir^ 
the flow of fluids between the solid tubular members and the perforated tubular 
niembefs. 

25 An apparatus has also been described that Includes a subterranean formation including 
a wellbore, a zonal isdaUon assembly positioned ^In the weilbore that includes one 
or more primary solid tubulars, each primary solid tubular including one or mors 
external annular seals, n perforated tubulars postponed coupled to the primary solid 
tubulars. and n-1 Intenrtedlate solid tubulars coupled to and interleaved among the 

30 perforated tubulars, each intermediate solid tubular including one or more extemal 
annular seats, and a shoe coupled to the zonal Isolation assembly, wherein at least one 
of the primary solid tubulars, the perforated tubulars, and the intermedtete solid 
tubulars are formed by a radial expar^ion process performed within ttie wellbore. 
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A method of isolating a first subterranean zone from a second subten^nean zone in a 
• wetlbore has also been described that Includes positioning one or more primary solid 
tubutars within the wellbore, the primary solid tubulars traversing the first subterranean 
zonOp. positioning one or more perforated tubulars within the wellbore, the perforated 
5 tubulars traversing the second subtenranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore, fluididy coupling 
the perforated tubulars and the primary solid tubulars. arid preventing the passage of 
fluids from the first subterranean zone to the second subterrar>ean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

10 

A method of extracting nrwterials from a producing subterranean zone in a wellbcwB, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more primary solid tubulars within the wellborB, positioning one or 
more perforated tubulars within the wellbore. the perforated tubulars traversir>g the 

15 produdrig subten^nean zone, radially expanding at least one of the primary solid 
tubulars and the perforated tubulars v^thin the wellbore, fluidtely coupling the primary 
solid tubulars with the casing, fluididy coupling the perforated tubulars with the primary 
s(Ad tubulars, fluididy isolating the produdng subterranean zone from at le»t one 
other subtenBnean zone within the vveUbore, and fluididy coupling at least one of the 

20 perforated tubulars with the produdng subterranran zone. In an exemplary 
ervdxxHment, the method further indudes controllably fluidjcly decoupling at least one 
of the perforated tubulars fiiom at least one other of the perforated tubulars. 

An apparatus has also been dMcribed that indudes a subterranean fbrmation including 
25 a wellbore, a zonal Iscriation assembly positioned within the wellbore that includes n 
soOd tubular members positioned within the wellbore, each solid tubular member 
including one or more external seals, and n-1 perforated tubular members positioned 
within the wellbore coupled to and interieaved among the sc^id tubular mmnbers, and a 
shoe positioned within the v^llbore coupled to Vt\e zonal isolation assembly. In an 
30 exemplary embodiment, the zonal teolatbn assembly further comprises one or miore 
valve mernbers for controlling the flow of fluids between the soHd tubular members and 
the perforated tubular members. In an exarnplary embodiment, one w more of the 
solid tubular members Indude one or more valve members for controlling the flow of 
fluids between the soHd tubular members and the p&forated tubular members. 
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A system for isolating a first subteiranean zone from a second subterranean zone in a 
welibore has also been described that Includes means for positionir>g one or more, 
primary solid tububrs within the welibore* the primary solid tubulars traversing the first 

5 subterranean zone, nieans for positioning one or nriore perforated tubulars within the 
welibore, the perforated tubulars travefsing the second subterranean zone, means for 
fluididy coupling the perforated tubulars and the primary solid tid>ulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenBnean zone within the welibore exteimal to the primary solid tubulars and the 

10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone in a welibore, at 
least a portton of the welibore including, a casing, has also been described that includes 
means for positioning one ormore primary solid tubulars within the weiit>ore, mear^ for 

15 fluididy coupling the prin^ry solid tubulars with the casing, means for positioning one 
or more perforated tubulars within the welibore, the perforated tubulars traversing the 
producing subterranean zone, means for fluididy coupfing the perforated tubulare with 
the primary solid tubulars, means fbr fluididy isolating the producing subten^nean zone 
from at least one ottier subterranean zone within the welibore, and means for fluididy 

20 coupllr^ at least one of the perforated tubulars with the produdng subterranean zone. 
In an exemplary emtxxliment, the system further indudes means for controllably 
fluididy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A systAn for isolating a flret subtenranean zone from a second subterranean zone in a 
welibore has also been described that indudes means fbr positioning one or more 
primary solM tubulare within the welibore, the primary spBd tubulare traversing the first 
. subterranean zone, mearis for positioning one or more p^fbrated tubulare within the 
welibore, the perforated tubulars travereing the second subterranean zone, means for 

30 radially expandlr^g at least one of the primary solid tubulars and perforated tubulare 
within the wellt>ore, nr^ans for fluididy coupling Ave perforated tubulars and the primary 
soDd tubulare, and nneans for preventing tte passage of fluids from the first 
subterranean zone to the second subterranean zone within the welibore external to the 
prirfiary solid tubulare and perforated tubulare. 



A system for wdracting mateilals from a produdng subterranean 3»ne In a wellbore. at 
least a portion of the wellbore Including a casing, has also been described that Includes 
means for positioning one or more primary soM tubulars within the wellbore. means for 

5 positioning one or more perforated tubulars within the wellbore. the perforated tubulars 
traversing 0w producing subterranean zone, means for radially expanding at least one 
of the primary soM tubulars and the perforated tubulars within the wellbore, means for 
fluWIdy coupling the primary solid tubulars with the casing, means for fluldlcly coupling 
the perforated tubulars with the solid tubulars, means for fluididy isolating the 

10 producing sublenanean zone from at least one other subten-anean zone within the 
. wellbore. and means for fluididy coupling at least one of the perforated tubulars with 
the produdrig sublenranean zone. In ah exemplary embodiment, the system further 
includes means for oonlrollably fluldlcly decoupling at least one of the perforated 
tubulars from at least one other of the perforated tubulars. 

15 

A system for Isolating subtenanean zones traversed by a wellbore has also been 
described that Includes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluididy coupled to the first passage 
coupled to an end of the tubidar support member and comprising a tapered end. a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveabie passage coupled to an end of the tubular liner, 
wherein the tubular Bner hchides one or more expandable tubular menibers that each 
IndudeiB tubular body comprising an Intennedlate poiton and first and second 
expanded end portions coupled to opposing ends of the Intennedlate portion, and a 

25 sealing mend)er coupled to Ihe exterior surface of the intermediate portion, and one or 
more slotted tubular members coupled to the expandable tubular members, wherein 
the inside diameters of the other tubular membeirs are greater than or equal to the 
outside diametM- of the tubidar expansion cone. In an exemplary ernbodiment. the wall 
thicknesses of the first and second expanded end portions are greater than ttie wall 

30 thidtnessof the intermediate portion. In an exemptery embodiment, each expandabte 
tubular member further indudes a first tubular transltlonary memlwr coupled between 
the first expanded end portion and the intermediate portion, and a second tubular 
transltlonary member coupled between the second expanded end portion and the 
intemtediate portion, wherein the angles of Indination of the first and aeoond tubuter 
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transWonary members relative to the intemiediate portton ranges from about 0 to 30 
degrees. In an exemplary embodiment the outside diameter of the intermediate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
the fbst and second expanded end portions. In an exemplary en^iment, the burst 

5 strength of the first and second expanded end portions Is substantially equal to the 
burst strength d( ttie intermediate tubular section. In an exemplary embodimmt, the 
ratio of the inside diameters of the first and second expanded end portions to the 
interior diameter of the. intermediate portion ranges from about 100 to 120 percent, in 
an exemplary embodiment, the relationship between the wall thicknesses \u t2. and t^KT 

10 of the first expanded end portion, the second expanded end portion, arid the 
intennediate portion, respectively, of the expandable tubular members, the inside 
diameters Di, D2 and Dint of the first expanded end portion, the second expanded end 
portkMi, and the intermediate portion, respectively, of the expandable tubular members, 
and the inside diameter ID^Mouboiv of the wellbore casing that the exparwiable tubular 

15 member will be inserted into, and the outside diameter Doom of the expansion cone that 
will be used to radially expand the e)q;)andable tubular member within the wellbore is 
given by the following expression: . 

'1 

wherem ti s ts; and wherein Di = D2. In an exemplary embodiment, the tapereid end of 
20 ttie tubular expansion cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle d attack <rf the adjacent discrste tapered 
secttons increases in a continuous manner from one end of the tubular expanskHi cone 
to the opposite end of the tubular expansion cone. In an exemplary embodiment, the 
tapered end of the tubular expanston cone Includes an paraboloid body. In an 
25 exemplary embodirrient, the angle of attack of the outer surface of the parabok^ body 
increases in a continuous manner from one end of the parabdold body to the opposite 
end of the parabotokj body. In an exemplary embodiment, the tubular liner comprises 
a plurality of expandable tubular members; and wherein the other tubular members are 
interleaved among the expandable tubular members. 

30 

A method of isolating subterranean zones traversed by a wellbore has also been 
described that includes positkming a tubular liner within the wellbore, and radially 
expanding one or more discrete porttons of the tubular Dner into engagement with the 
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wellbore. In an exemplary embodiment a pluratity of discrete portions of the tubular 
liner are radially expanded Into engagement with the wellbore. in an exemplary 
embodiment, the remaining portions of ttie tubular liner are not radially expanded. In 
an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
5 expanded by injecting a fluidic material into the tubular linen and wherein the remaining 
ones of the discrete porttons of ttie tubular liner are radially expanded by pulling an 
e)9>an$k)n cone thnxigh the remaining ones of the discrete portims of the tubular liner. 
In an exemplary embodiment, the tubular liner comprises a plurality of tubular 
members; and wherein one or more of the tubular nr^mt)ers are radially expanded into 

10 engagement wt^ the wellbore and one or more of the tubular members are not radially 
expanded into engagement with the wellbore. In an exemplary enr^odiment, the 
tubt^r members that are radially expanded into engagen^nt with the wellbore 
comprise a portion that is radially expanded into engagenient with the wellbore and a 
portion that is not radiartly expanded into engagement with the wellbore. In an 

15 exemplary embodiment, the tubular liner includes one or more expandable tubular 
members that each Include a tubular body comprising an intermediate portion and first 
and second mpanded end portions coupled to opposing ends of the interrradiate 
portion, and a sealing nrNKnber coupled to the exterior surface of the intermediate 
portion, and one or more slotted tubular members coupled to the exparxlable tubular 

20 members, wherebn the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner Includes a plurality of expandable tubular 
members; and wherein the slotted tubular members are interleaved aniv>r)g the 
expandable tubular members. 

25 

A system for isolating subterranean zones traversed by a weRbore has also been 
described that includes means for positioning a fibular liner within the wellbore. and 
means for radially expanding one or more discrete portions of the tul)ular Bner Into 
engi^ement with the wellbore. In an exemplary embodiment, a plurality of discrete 
30 portions of the tubular liner are radially expanded into engagement with the wellt»re. 
In an exemplary embodiment, the remaining portions of the tubular finer are not radially 
expanded. In an exemplary embodiment, one discrete portion of the tubular liner is 
radially expanded by injecting a fluidlc material into the tubular liner, and wherein the 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expansion cone through the other discrete portions of the tubular liner. In an 
exemplary embodiment the tubular Hner indudes a plurality erf tubular members;, and 
wherein one or more of the tubular merttf>ers are radlaOy expanded into engagement 
with the weilbore and one or more of the tubular metnbere are not redially expanded 
5 into engagement with the weilbore. In an exemplary embodinoent, the tubular members 
that are radially expsmded into engagement with the weilbore include a portion that is 
radially expanded into engagement with the weilbore and a portion that is not radially 
expanded Into engagement with the weilbore; 

10 An apparatus for isolating subten^nean zones has ajso been described that includes a 
subterranean fonmation defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at or>e or nrrore discrete locations. In an exemplary 
embodiment, the tubular liner is coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment the tubular liner is coupled to the bcxrehoie by 

15 a process that includes positioning the tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagennent with the 
borehole. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodiment the remaining portims tA the tubular liner are not radially expanded. In 

20 an exemplary embodiment one of the discrete portions of the tubular Rner is radially 
expanded by injecting a fluidic material into the tubuter liner; and wherein the other 
discrete portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemptary embodinnent, 
the tubular liner comprises a pimlity of. tubular membera; and wherein one or more of 

25 the tutx^r members are radially e)q)anded into er^agement with the borehole and one 
or nx»:B of the tubular membere are not radiaily expanded into engagement with the 
tx}rehole. In an exemplary embodiment the tubular members that are radially 
expanded into engagenrient with the bdrehc^e include a portion that is redially 
expanded into engagement with the borehole and a portion that is not radially 

30 expanded Into engagemerU with the borehole. In an exemplary embodiment prior to 
the rsKlial expansion the tut)utar liner Includes one or more expandable tubular 
members that each include a tubular tKxly comprisir^g an intermediate portion and first 
and second expanded end portions coupled to opposing ends of the Intermediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
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portion, and one or more slotted tubular members coupled to the expandable tubular 
members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum Inside diameters of the expandable tubular members, in an 
exemplary embodiment, the tubular liner indudes a plurality of expandable tubular 
5 members; and wherein the stcMed tubular members are interleaved among the 
expandable tubular members. 

An apparatus has been described that Includes a zonal isolation assembly Including: 
one or more solid tubular members, each solid tubular member including one or more 

10 external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perforated tubular 
nrwnbers for controlling the flow of fluidic materials through the perforated tubular 
members, one or more temperature sensors operably oouptod to one or rmre of the 
perforated tubular members for monitoring the operating temperature within the 

15 perforated tubular members, one or more pressure sensors operably coupled to one or 
more of the perforated tubular members for monitoring the operating pressure within 
the perforated tubular members, and one or more flow ser>sors operabi/ coupled to 
one or more of the perforated tubular members for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a controller operably coupled to the flow control valves, the temperature sensors; 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and How sensors ar^d controlling the operation of the flow control valves. At least one 
of the solid tubular members and the perforated tubular membm are formed by a 
radial expanston process perfbmned wittiin the wellbore. 

25 

A method of isolating a first subterranean zorie from a second subterranean zone In a 
weHbors has also t>een described that includes poeiGoning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars within the w^lt>ore, the perforated tubulars traversing 
30 the second subterranean zorte, radially expanding at least one of the primary solid 
tubulars and perforated tubulars within the wellbore. fluidlcly coupFing the perforated 
tubulars and the solid tubuteirs, preventing the passage of fluids fipm the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, monitoring the operating temperatures. 
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pressures, and flow rates within one or more of the perforated tubulars, and oontrolling 
the flow of fluidic materials through the perforated tubulars as a fMnctlon of the 
monitored operating temperatures, pressures, and flow rates. 

5 A method of extracting materiais from a producing subten^nean zone in a wetlbore. at 
least a portion of the wellbore Including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore. positioning one or more 
perforated tubulars within the weiibore, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

10 perforated tubulars wKhIn the wellbore, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, 'fluldidy 
isolating the producing subtenanean zone from at least one other subterranean zone 
witHn the wellbore. fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars, and controlling the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for Isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that includes means for positioning one or more soBd 
tubiriars within the wellbore. the solid tubulars traversing the first subtenranean zone, 
meare for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the second subterranean zone, nieans for radially 
expanding at least one of the solid tubulars and perforated tubulars withih the wellbore, 
25 means for fluididy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars arxJ perforated 
tutHJiars, means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars, and rrwans for controOing the flow of 
30 fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting matimals from a produdrig subterranean zor^e in a weltbore, at 
least a portion of the wellt)ore Including a casing, has also been described that Includes 
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means for postponing one or more solid tubulars within the welibore, means for 
positioning one or more perforated tubulars within the welltMxe. the perforated tubutars 
traversing the producing subterrariean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wetlbore, means for fluidicly 

5 coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars, means for fluidicly isolating the producing subterranean 
zone from at least one other subtenranean zone within the wellbore, means for fluidicly 
coupling at least one of the perforated tubulars with the producing subten^nean zone» 
means for monitoring the operating temperatures, pressures, and flow rates within one 

10 or more of the perforated tubulars. and means for controlling the flow of fluldic 
materials through the perforated tubulars as a function of the monitored q^erating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that includes a zonal isdation assembly 
15 including: one or more solid tubular members, each solid tubular nr»mber including one 
. or more extennal eeals, one dr more perforated tubular m^n^rs each Including radial 
passages coupled to the solid tubular nriembers. and one or nriore solid tubular liners 
coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonar Isolation assembly. At least one of the solM tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the welibore. and the solid tubular liners are fmned by a 
radial expansion process perfbnned within the wellbqre. 

25 A nr^ethod of isolating a first subterranean zone from a second subterranean zone in a 
welibore has also been described that includes positioning one or more solid tubulars 
within the welibore, the soPid tubulars traversing the first subtenranean zone, positioning 
one or more perforated tubuters each including one or more radial passages Within the 
welibore, the perforated tubulars traversing the second subtenranran lom, radially 

30 expanding at least one of the solid tubulars and perforated tubulars within the welibore, 
fhildicty coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
vifithin the welibore external to the primary solid tubulars and perforated tubulars, 
positiOTing one or more solid tubular liners within the interior of one or more of the 



perforated tubulars, arvl radialfy exparvding and plaetically deformirig the sofid tubular 
liners within the interior of one or more of the perforated tubulars to fluidldy seal at 
least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subtenranean zone in a weilbore, at 
least a portion of the wellbore Including a casing, has also been described that Includes 
positioning one or nrK)re solid tutnilars within the wellbore, positioning one or more 
perforated tubulars each including one or wqtb radial passages within the wellbore, the 
perfected tubulars traversing the producing subterranean zone, radially expanding at 

10 . least one of the solid tubulars and the perforated tubulars within the wellbore. fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluidicly isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subten-anean zone, positioning one or more 

15 solid tubular liners within the interior of one or more of the perforated tubulars, and 
radially expanding and plastically deforming the solid tubular Bners within the interior of 
one or more of the perforated tubiJlars to fluidicly seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for Isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that Indudes means for positioning one or more solid 
tubulars within the welit)ore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each indudlng one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 

25 subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars ^within the wellbore. means for fluidicly coupltng the perforated 
tubulars and the solid tubMlars, means for preventing the passage of fluids from the first 
subterranean zor>e to the second subterranean zone within the weltbore external to the 
primary sofld tubulars arxJ perforated tubulars, means for positioning one or more solid 

30 tubuiar liners within the interior of one or more of the perforated tubulars, and means 
for radially expanding and plasticalty deforming the solid tubular liners within the interior 
of one or more of the perforated tubulars to fluidicly seal at least sorhe of the radial 
parages of the perfcratad tubulars. 
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According to another aspect of the present inventioh, a system for extracting materials 
from a producing subterranean zone in a welibore, at least a portion of the wellbore 
including a casing, has also been described that includes means for positioning one or 
more solid tubulars within the weHbore^ mearis for positioning one or more perforated 

5 tubulars each including one or more radial passages within the wellbore. the perforated 
tubulars traversing the producing subterranean zone, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, means 
for fluididy coupling the solid tubulars with the casing* means for fluididy coupling ttie 
perforated tubulars with the solkJ tubulars, means for fluididy isolating the produdng 

10 subterranean zone from at least one other subterranean zone within the wellbore. 
means for fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars. and means for radially expanding and 
plastically defonming the solid tubular Kners within the interior of one or niore of the 

15 perforated tubulars to fluididy seat at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that Indudes a zonal Isolation assembly 
indudhg: one or mors sdid tubular members, each solid tubular member induding one 
20 or mors external seate, one or more perforated tubular members each induding radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the perforated tubular member^, and a stK>e coupled to the zonal isolation 
assembly. . 

25 

A method of isdating a first subtanransan zone from a second subtenanean zone in a 
wellbore has also been described that includes positioning one or more solid tubulars 
within the wellbore. the sdid tubulars traversing the first subterranean zone, positioning 
one or rTx>re perforated tubulars each Induding one or xDors radial passages within the 
30 wellbore. the perforated tubulars traversing the second subterranean zone, radially 
expanding at le^t one of the solid tubulars and perforated tubutars within the wellbore, 
fluididy coupling the perforated tubulars and the primary solid tutmlars. preventing the 
passage of fluids from fhB first suttorranean nne to the second subtenanean zone 
within the wellbore external to the primaiy scM tubulars and perforated tubulars. 
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sealing off an annular region within at least one of the perforated tubulars, and Injecting 
a hardenable fluidic sealing material into the sealed annular regions of the perforated 
tubidare to seal off at least sonie of the radial parages of the perforated tubulars. 

5 A method of extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or nrK>re solid tubulars within the wellbore, positioning one or more 
perforated tubulars each induding one or more radial passages within the wellt>ore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluidicly 
coupling the solid tubulars with the casing, fluidtdy coupling the perforated tubulars 
with the solid tubulars, fluidicly isolating the producing subten^nean zone from at least 
one other subtenanean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, sealing off an annular region 

15 within at least one of the perforated tubulars, and injecting a hardenable fluidic sealing 
material into the sealed annular regloris of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A system for isolating a first subten^nean s)ne from a second subterranean zone in a 
20 weObore has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the soM tubulars traversing ttie first subterranean zone, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the scriid tubulars and 
25 perforated tubulars within the wellbore, means for fluidicly coupling the perforated 
tubulars and the solid tubulars, noeans for preventing the passage of fluids from the first 
subterranean zone to the secorKl subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubiriars, means for sealing off an annular region 
within at least one of the perforated tubulars, an6 means for injecting a hardenable 
30 fluidic sealing material into the sealed annular regions of the perforated tubulars to seal 
off at least some of the radial passages oi the perforated tubulars, 

A system for extracfing materials from a produdrtg subterranean zone In a wellbore. at 
least a portton of the wellbore Including a casing, has also been described ttiat includes 
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means for positioning one or more solid tubulars within the welibore. means for 

• positioning one or more perforated tutMJiars each including one or more radial^ 
passages within the welltx>re» the perforated tubulars traversirig the producing 
subtBrranean zone, means for radlaily expanding at least one of the solid tubulars and, 

5 the perforated tubulars within the weltbore. means for fluldicly coupfing the solid 
tubulars with the casing, means for fluidiciy cpupDng the perforated tubulars with the 
solid tubulars, means for fluidiciy isolating the producing subterranean zone from at 
least one other subterranean zone within the welibore. means for fluididy coupling at 
least one of the perforated tubulars vrtth the producing subterranean zone, means for 

10 seaBng off an annular region within at least one of the perforated tubulars. and means 
for injecting a hardenable fluldic sealing material into the sealed annular regions of the 
pwforat^ tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An apparatus has also been desaibed that includes a zonal isolation assembly 
positioned \Artthin a welibore that traverses a subtenranean fomnafion Including: one or 
more solid tubular members, each solid tubular member including one or more external 
seals, one or more perforated tubular membere coupled to the solid tubular members, 
and a shoe coupled to the zonal Isolation assembly. At least one of the soRd tubular 

20 members and the perfbrated tubular members are formed a radial expansion 
process performed within the welibore, and at least one of the perfbrated tubular 
members are radially expanded Into intimate contact mth the subterranean formation. 
In an exemplary embodment, the perforated tubular membere that are radially 
expanded into intimate contact with the subterranean fonnatlon compress the 

25 subterranean formation. 

* A method of isolatmg a firet subterranean zone from a second subtenranean zone in a 
welibore has also been described that includes positioning one or more solid tubulars 
within the wtilbore. the solid tubulars trevereing the first subterranean, zone, positioning 

30 one or more perfbrated tubulars within the welibore each including one or more radial 
passages, the perfbrated tubulare trevereing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
weDbore. radially expanding at least one of the perforated tubulars into intimate contact 
with the second subterranean zone, fluididy coupling the perfbrated tubulare and the 
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solid tubuiars, and preventihg the passaige of fluids from the flrst suMerranean zone to 
. the seopnd subterranean zone within the wellbora exterral to the solid tubuiars and 
perforated tubuiars. In an exemplary embodinnent, the perforated tubuiars that are 
radially expanded into intimata contact with the second subteifanean zone compress 

5 the second subtenranean zone. In an exemplary embodiment, the method further 
includes vibrating the second subterranean zone to Ihcrease the rate of recovery of 
hydrocart>ons from the second subterranean zone. In an exemplary embodinr^ent. the 
method further includes vibrating the second subtenranean zone to clean the radial 
passages of the perforated tubuiars that are radially expanded into intirriate contact 

10 with the second subterranean zone. In an exemplary embodiment the method further 
includes applying an Impulsive load to the perforated tubuiars that are radially 
expanded into intimate contact with the second subtenBnean zone to increase the rate 
of recovery of hydrocartK)ns from the second subtenanean zone. 

15 A method of extracting materials from a producing subten-anean zone in a wellbore. at 
least a portion of the wellbore including a casing, has ateo been described that Includes 
positioning one or more solid tid3ulars witMn the wellbore, positioning one or inore 
perforated tubuiars within the wellbore each including one or more radial passages, the 
perfonated tubuiars traversing the producing subterranean zone, radially expanding at 

20 least one of the solid tubuiars and the perforated tubuiars within the wellbore, radially 
expanding at least one of the perforated tubuiars into intimate contact with the 
producing subtenranean sme, fluididy coupling the solid tubuiars vwth the casing, 
fhjicficly coupling the prorated tubuiars with the solid tubuiars. fluididy isolating the 
producing subtenanean zone from at least one other subterranean zone within the 

25 wellbore, and fluididy coupling at least one of the perforated tubuiars with the 
producing subterranean zone. In an exemplary embodiment, the perforated tubuiars 
that are radially expanded into Intimate contact with the producing subtenranean zone 
compress the producing subterranean zone. In an exemplary embodiment, the method 
further includes vibrating the producing subterranean zone to increase the rate of 

30 recovery of hydrocartxxis from the producing subterranean zone. In an exemplary 
embodiment, the method further Indudes vibrating the producing sutiten^nean zone to 
dean the radtal passages of the perforated tubuiars that are radially expanded into 
intimate contact with the prtdudng subtenanean zone. In an exemplary embodiment, 
the method further indudes applying an impulsive load to the perforated tubuiars that 
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are radially expanded into intimate contact with the producing subterranean zone to 
increase the rate of recovery of hydrocarlxms from the producing subterranean zone. 

A system for isolating a first subtenanean zone from a second subterranean zone in a 

5 weHbore has also been described that includes means for positioning one or more solid 
tutnriars within the wellbore, the solid tiibulars traverting the first subtenanean zone, 
means for positioning one or more perforated tutMJiars within the weUbore ea<^ 
including one or more radial passages, the perforated tubulars traversing the second 
suttfenanean zone, mearis for radially dxpandjng at least one of the solid tubulars and 

10 perforated tubulars within the welit)ore» means for radially expanding at least one of the 
perforated tubulars into intimate contact wfth the second subterranean zone, means for 
fluitHciy coupling the perforated tubulars and the solid tubulars, and rheans for 
preventing the passage of fluids from the first subten^anean zone to ttie second 
subterranean zone within the wellbore external to the solid tubulars and perforated 

15 tubulars. In an exemplary embodimem, the means for radially esq^anding at least one 
of the perforated tubulars into intimate corrtact with the second subtenranean zone 
comprises means for compressing the second subterranean zone. In an exemplary 
embodiment, the system further includes means for vibrating the second subterranean 
zone to incrsase the rate of recovery of hydrocarbons from ttie second subterranean ' 

20 zone, in an exemplary embodiment, the system further includes means for vibrating 
the second subterranean zone to dean the radial passages of the perforated tubulars 
that are radtally expanded into intimate contact with the second subtenranean zone. In 
an exemplary enibodiment, the system further indixies means for applying an 
irnpulsive load to the perforated tubulars' that are radially expanded into intimate 

25 COTtact vifith the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

A system for extracting materials from a produdiig subtenanean zone in a v^reilbora, at 
least a portion of the wellbore iriduding a casing, has also been described that toidudes 
30 means for positioning one or more solid tulMilars wittiln the welltx»B, means for 
positioning one or more perforated tubulars within the wellbore each Induding one or 
more radial openings, the perforated tubulars traversing the produdng subtenanean 
zone, means for radially expanding at least one of the solid tubuteirs and the perforated 
tubulars within the wellbore. means for radiaDy expanding at least one of the perforated 
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tubulars into intimate contact with the producing subterranean zone, means for fluididy 
coupBng the solid tutMJiars witti the casing, means for fluididy ooupHng the perforated 
tubulars with the soTid tubuiars» means for fluididy isolating the producing subterranean 
^e from at least one other subten^nedn zone within the wellbore, and means for 

5 fluididy coupling at least one of tN perforated tubulars with the produdng 
subterranean zone. In an exemplary embodiment, the means for radially expanding at 
least one of the perforated tubulars into intimate contact with the produdng 
subterranean zone comprises means for compressing the producing subten^nean 
zone. In an exemplary embodiment, the system further indudes means for vibrating 

10 the produdng subtenranean zone to increase the rate of recovery of hydfxxarbons from 
the produdng subten^nean zone. In an exemplary embodiment, the system further 
Indudes means for vibrating the produdng subten^nean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contad 
with the produdng subtenanean zor>e. In an exemplary embodiment* the system 

15 further lndudes means fbr applying an impulsive load to the perforated tubulars that 
are radially expanded info intimate contad with the produdng subtenranean zone to 
increase the rate of recovery of hydrocarbons from the produdng subterranran zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
20 positioned within a wellbore that traverses a subterranean formation and Indudes a 
perforated wellbore casing, induding: one or more solid tubular mentbers. each solid 
tubular member induding one or more external seals, one or more perforate tubular 
members coupled to the solid tubular members^ and a shoe coupled to the zonal 
isdation assembly. At least one of the solid tubular members and the perforated 
25 tubular members are formed by a radial expansion process performed within the 
weiBxxe, and at least one of the perforated tubular members are radially expanded into 
intimate contact with the perforated wellbore casing. In an exemplary ^nbcxliment the 
perforated tubular members that are radially expanded into intimate contact with the 
perforated casing compress the subterranean fomiation. 

30 

A method of isolating a first subterranean zone from a second subterranean zone In a 
welibore that Indudes a perft>rated casing that traverses the second subterranean 
zone, has also been described that Indudes positioning one or wore solid tubulars 
within the weObore, the solid tubulars traversing the first sid>terranean zone» positioning 
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one or more perforated tubulars within the wellbore each including one or more radial 
• passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the prinriary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into intimate contact 

5 with the perforated casing, fluidldy coupling the pwforated tidi>ulars and the- solid 
tubulars, and preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the wellbore extemal to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing oompress the second 

10 subtenBnean zone. In an exemplary embodiment, the method further includes 
vibrating the second subtenBnean zone to increase the rate of recovery of 
hydrocart)ons from the second subterranean zone. In an exemplary embodiment, the 
method further includes vibrating the second subtenBnean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into intintate contact 

15 with the perforated casing. In an exemplary embodiment, the method further includes 
' applying an impulsive load to the perforated tubulars that are radially expanded Into 
intimate contact with the perforatiad casing to increase the rate of recovery of 
hydrocart>on8 from the second ^bterranean zone. 

20 A method of extracting niateirials from a producing subtenBnean zone in a wellbore, at 
least a portion of the wellbore iriduding a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that indudte positioning 
one or more solid tutMJiars wittiin the wellbore, positioning one or more perforated 
tubulars within the wellbore each Including one or mora radial passages, the perforated 

25 . tubulars traversing the producing subterranean zone, radially es^nding at least one.of 
the solid tubulars and the perforated tubulars within the weDbore, radially expanding at 
least one of the perforated tubulars into intimate contact with the perforated casing, 
inuldicty coupling the solid tubulars with the casing, fluidicly coupling the perforated 
hibulars with the solid tubulars, fluididy Isolating the producing subterranean zone from 

30 at least one other subterranean zone within the wellbore. arxi fluidicly coupling at least 
one of the perforated bibuiars with the producing subterranean zone. In an exemplary 
embodiment, the perforated tubulars that are radially expanded into iritimato contact 
with the perforated casing compress the producing subtenanean zone. In an 
exemplary embodiment, the method further includes vibrating the producing 
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subterranean zone to increase the rate of recovery of hydrocartxKis from the producing 
subtenanean zone. In an exemplary embodiment, the method fiAlher includes 
vibrating the producing subterranean zone to dean the radial passages of ttie 
perforated tutHilars that are radially exparKied into intiirate contact with the perforated 
5 casing. In an exemplary embodiment, the method furttier Includes applying an 
impulsive load to the perforated tubidars that are radially expanded into intimate 
contact with the perforated tubulars to Increase the rate of recovery of hydrocarbons 
from the producing subtenanean zone. 

10 A system for isolating a first subterranean zone fmm a second subtenanean zone in a 
wellt>ore that includes a perforated casing that traverses the second subtenranean 
zone, has also been descrit)ed that includes means for positioning one or more solid 
tubulars within the wellt)ore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 

15 including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbm» means for radially expanding at least one of the 
perforated tubulars into intimate contact with the perforated casing, means for fluididy 
coupling the perforated tubulars and the solid tidt)uiar8, and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subterranean zone 
within the Wellbore extemal to the solid tubulars and perforated tubulars. In an 
exemplary embodiment, the means for radicdiy expanding at least one of the perforated 
tubulars into intimate contact wjth the perforated casing comprises means for 
compnsssing the second subterranean zone. In an exen^lary embodiment, the system 

25 further includes means for vibrating the second subterranean zone to increase the rate 
of recovery of hydrocartxjns from the Sfecond subterranean zone. In an exemplary 
emt>odlment» the system further includes n^ans for vibratirig thp second subterranean 
zone to clean the radial passages of the perforated tubulars that are radiially expanded 
into Intimate contact with the perforated casing. In an exemplary embodiment the 

30 system further include means for applying an impulsive load to the perforated tubulars 
that are radially expanded into intimate contact w\t\ the perforated casirtg to increase 
the rate of recovery of hydrocarbons from the second subterranean zone. 
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A s^tem for extracting materials from a producaig subterranean zone in a wellbore. at 
least a portion of the wellbore Induding a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes means for 
positioning one or more solid tubulars within the wellbore* means for positioning one or 

5 more perforated tubulars wtthtn the wellbore each including 6ne or more radial 
openings, the perforated tubulars travelrsing the producing sulsteiranean zone, means 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore. means for radially expanding at least one of the perforated tubulars 
into intimate contact with the perforated casing, means for fluidtdy coupling the solid 

10 tubulars with the casing, means for fluldidy coupling the perforated tubulars with the 
solid tubulars. nr^arts for fluididy Isolating the produdng subterranean zone fronn at 
least one other subtennnean zone within the wellbore, and means for fluididy coupling 
at least one of the perforated tubulars with the produdng subterranean zone. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 

15 tubulars into Intimate contad with the perforated casing comprises means for 
compressing the produdng subterranean zone. In an exemplary embodiment, the 
further indudes means for vibratfng the produdng subterranisan zone to increase the 
rate of recovery of hydrocarbons from the produdng subterranean zone. In an 
exemplary embodiment, the system further indudes means for vibrating the produdng 

20 subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded Into intimate contact with the perforated casing. In an exemplary 
embodiment, the system further indudes means for applying an Impulshfe load to the 
perforated tubulars that are radlaHy expanded into intimate contact with the perforated 
casing to Increase the rate of recovery of hydrocart>ons from the produdng 

25 subterranean zone. 

An' apparatus has cdso been descrit>ed that indudes a zonal Isolation sesembly 
induding: one or more solid tubular members, each solid tubular member Induding one 
or more extendi seals, one or more perforated tubular memt)ers each induding radial 
30 passages coupled to the sdid tubiriar menrYbers, and one or nfiore perforated tubular 
liners each induding one or nrx>re radial passages coupled to the interior surfaces of 
one or nrK>re of the perforated tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion procros performed within the 
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wellbore, and the perforated tubular liners are formed by a radial expansion process 
perfonned within the wellbore. 

A method of Isolating a first subtenranean zone from a second subten^nean zone in a 
5 wellbore has also been described that Includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subtenranean zone, positioning 
one or nK>re perforated tubulars each Including one or more radial passages within the 
welltx>re, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the sdld tubulars and perforated tubulars within the wellbore, 
10 fluididy coufMIng the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subtertanean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
1 5 tubular liners within the Interior of one or more of the perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the weDbofe Including a casing, has also been described that includes ' 
positioning one or .more solid tubulars within the wedbors, positioning one or more 

20 perforated tubulars each Including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subtenranean zone, radially expanding at 
least one erf the solid tubulars and the perforated tubulars wlMn the wellbore, fluldicly 
coupling the soHd tubulars with the casing, fluidicly coupfing the perforated tubulars 
with the solid tubulars, fluidicly isolating the prcxludng subterranean zone from at least 

2S one other subtenanean zone within the wellbore, fluidicly coupBng at least one of the 
perforated tubulars with the produdr^ subtenanean zone, positioning one or rnor6 
perforated tubularx liners within the interior of one or more of the perforated hJbulars. 
and radially expanding and plastically defbnming the perforated tubular liners vrithin the 
interior of one or more cS ttie perforated tubulars. 

30 

A system for isolating a first subtefrar>6an zone from a second subterranean zone in a 
wellbore has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing tiie first subterranean zone, 
means fCH* positioning one or rinore perforated tubulars each including one or more 
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radial passages within the wellbore, the perforated tubulars traversing the second 
. subterranean zone, means for radially e)q)andlng at least one of the &olid tubulars and 
perforated tubulars within the weRbore/ means for fluidlcly coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
5 subterranean zone to the second subterranean zone within the wellbore external -to the 
primary solid tubulars and perforsited tubulars, means for positioning one or rmm 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for radially expandirig wd plastically deforming the perforated tubular liners 
within the interior of one or mora of the perforated tubulars. 

10 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more solid tubulars within the wellbore. means for 
positioning one or more perforated tubulars each including one or more radial 

15 passages within the wellbore, the perforated tubulars traversing the producing 
subtenranean zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluidlcly coupling the solid 
tubulars with the casing, means for fluidldy coupling the perforated tubulars with the 
solid tubulars, means for fluidldy Isolating the produdng subtenranean zom from at 

20 least one other subterranean zone within the wellbore, means for fluidlcly' coupling 
at least one of the perforated tubulars with the produdng subterranean zone, means for 
positioning one or more perforated tubular liners within the Interfor of one or more of 
the perforated tubufars, and means for radially expanding and plastically defonming the 
perforated tubular liners within the interfor of one or mora of the perfcwated tubulars. 

25 

An apparatus has also been described that Indudes a zor^al isolation assembly 
Induding: one or rrare soDd tubutv members, each sdM tutHjtar member Induding one 
or more extemal seals, two or mors perforated tubular members each Induding radial 
passages coupled to the sdid tubular members, and one or more one*way valves for 
30 controllably fluidldy coupling the perforated tubular members, and a shoe coupled to 
the zonal isolation assembly. At least one of the solid tubular members and the 
perforated tubular members are formed by a radial expansion process perfomied within 
the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
having a plur^ty of producing zones in a welibore has also been described that 
includes positioning one or more sofid tubuiars within the welibore, the solid tubulars 
traversing the first subtenranean zone, positioning two or more perforated tubulars each 

5 including one or more radiai passages within the weliborep the perfoifated tubulars 
traversing the second subterranean zoiie, radially expanding at least one of the solid 
tubulars and perforated tubulars within the welibore, fiuidiciy coupling the perforated 
tubulars and the primary soGd tubulars, preventing the passage cX fluids from the first 
subterranean zone to the secc^ subterranean zone within the welibore extemal to the 

10 primary solid tubulars and perfonated tubulars, and preventing fluids from passing frbm 
one of the producing zones that has not been depleted to one of ttie producing zones 
ttiat has been depleted. 

A method of extractinjg materials fr<»n a welibore having a plurality of producing 
15 subterranean zones, at least a portion of the welibore including a casing, has also been 
described that includes positioning one or more solid tubulars within the welibore, 
positioning two or more perfbrated tubulars each including one or more radial passages 
within the welibore, the perforated tubulars traversing the producing subterranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the welibore, fiuidiciy coupling the solid tubulars witti the casing, fluididy couplirig 
the perfbrated tubulars with the solid tubulars, fluididy isolating the produdng 
subterranean zone from at least one other subtenanean acone wi^in the welibore. 
fiuidiciy coupling at least one of the perforated tubulars with the produdng 
subterranean zone,, preventing fluids ftom passing frorh one of the produdng zones 
25 that has not been depleted to one of the produdng zones that has been depleted. 

A system for isolating a first subtenanean zone from a second subterranean zone 
having a plurality of produdng zones in a welibore iias also been descrit^ that 
tndudes means for positioning one or more solid tubulars within the welibore, ttie solid 
30 tubulars traversing tl» first subtejranean zone, means for positioning one or more 
perforated tubulars each indudir^ one or more radial passages within the welibore, the 
perforated tubulars traversbig the second subterranean zone, means for radiaDy 
expanding at least one of the solid tubulars and perforated tubulars within the welibore, 
means for fluididy cotq;)llng the perforated tubulars and the solid tubulars, means for 
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preventing the passage of fluids from the first subterranean zone to the second 
sutsterranean zone within the weKbore external to the primary solid tubulars am} 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for preventing fluids 
5 from passing from orie of the producing zones that has rK>t been depleted to one of the 
producing zones that has been deleted* 

A system for extracfing materials from a plurality of producing subterranean zones in a 
weliboTB, at (east a portion of the welibore including a casing, has also been described 

10 that includes means for positioning one or more solid tubulars within the welibore, 
means for positioning one or more pisrforated tubulars each including one or more 
radial passages within the welibore, the perforated tubulars traversing the producing 
subterranean zones, nrieans for radially expanding at least one of the solid tubulars and 
the perforated tubulars wittiin the vi^llbore, means for fluididy coupling the sdid 

15 tubulars v^th the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the produdng subterranean zone from at 
least one other subterranean zone witNn the welibore, means for fluididy coupling at 
least one of the perforated tubulars with the produdng subterranean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 

20 the perforated tubulars, and means for fneventing fluids from passing from one of the 
produdng zones that has not been depleted to one of the produdng zones that has 
been depleted. 

An apparatus for extracting geothermal energy from a subterranean fbnmatlon 
25 containing a source of geothermal energy has also t>een described that includes a 
zonal isolation assembly positioned within the subterranean fonnation induding: one or 
more solid tubular members, each solid tubular member Induding one or mem extemal 
seals, one or more perforated tubular ntembers each induding radial passages coupled 
to the solid tubular members, and one or more perforated tubular Bners each induding 
30 one or more radial passages coupled to the interior surfaces of one or more of the 
perforated tubular members, and a stioe coupled to the zonal Isolation assenr^. At 
least one of the solid tubular niemt>ers and the perforated tutHJiar members are formed 
by a radiai expansion process performed within the welibore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
including a source of giBOthemial energy in a wellbore has also been described that 
includes portioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first sutitenanean zone, positioning one or more perforated tubulars 
5 each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the wellbore external to the 
10 primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the^interior of one or more of the perforated tubulars; and radially 
expanding and piastically defomiing the perforated tubular liners within the interior of 
one or mors erf the perforated tubulars. 

15 A mettKxl of extracting geothennal energy from a subterranean geothermal zone in a 
wellbore, at least a portion of the wellbore Including a casing, has also been described 
that includes positioning one ormore solid tubulars withir^ the wellbore, positioning one 
or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversirq the subtenranean geothemnai zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, fluidicly coupling the solid tubulars with the casing, fluididy coupling the 
perforated tubulars wHh the solid tubulars, fluididy isolating the subtenanean 
geothennal zone from at least one other subtenanean zone within the wellbore. and 
fluididy coupling at least one of the perforated hjbulars with the subterranean 

25 geothennal zone. 

A system for isolating a first subterranean zone from a second geothennal 
subterranean zone In a weDbore has also been described that Indudes nr>eans for 
positioning one or more soBd tubulars within ttie weUbore, the solid tubulars traversing 
30 the first subterranean zone, means for posittoning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulara 
traversing the second geothennal subterranean zone, means for radially expar>ding at 
least one erf the solid tubutetrs and perforated tubulars within ttie wellbore, means for 
fluididy coupRng the perforated tubulars and the solkf tubulars, and means for 



preventing the passage of fluids from the first subterranean zone to the second 
9eothemfial sutitenranean zone within the weltbore external to the pr^ary solid tubulars 
and perforated tubulars. 

5 A system for extracting geothennal eneiigy from a subtenranean geothemnal zone in a 
vmllbore, at least a portion of the welltxKe including a casing, has also been described 
that bidudes means for positioning one or more solid tubulars within the wellbore. 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the subterranean 

10 geothennal zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the welibore» means for flutdidy coupling the solid 
tubulars with the casing, meaiis for fluidldy coupling the perforated tubulars with the 
solid tubulars, means for fluidicly isolating the subtenrartean geothermal zone frbnn at 
least one other subterranean zone within the wellbore, and means for fluidicly coupling 

15 at least one of the perforated tubulars with the subterranean geottiemnal zone. 

An apparatus has also been described that includes a zohal isolation assembly 
including: one or more solid tubular members, each solid tubular member including one 
or more extarruil seals, one or more perforated tubular nnembers each including one or 

20 more radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonfid isolation assembly. At least 6ne of the solid tubular members and the perforated 
tubidar members ara formed by a radial expansion process performed within the 
wellbore, and the radial passage of at least one of the perforated tubular members are 
cleaned by further radial expansion of the perforated tubular members within the 

25 welibore. 

' A method of isolating a first subtenranean zone from a second subterranean zone in a 
WBllbore has ateo been described that includes positioning one or more solid tubulars 
within the wel>tx)re. the solid tut)ulars traversing the first subterranean zone, portioning 
30 one or more perforated tubulars within ttie wellbore each induding one or more radial 
passages, the perforated tubulars traversing the secorKl subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within me 
wellb<xe, fluididy coupling the perforated tubulars and the solid tubulars. preventing the 
passage of fluids from the first subtenranean zone to the second subterranean zone 
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within the wellbore external to the solid tubulars and perforated tubulars. and cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated tubulars wittiln the wellbore^ 

5 A method df extracting materials from a producing subterranean ^one in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that Includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, racHdlly expanding at 

10 least one of the solid tubulars and the perforated tubulars within the welibcrep fluididy 
coupling lf)e solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the soKd tubulars, fluididy isolating the produdr^ subterranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subtenanean zone» monitoring the operating 

IS temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the weOboie. 

A system for Isolating a first subtenanean zone finom a second subtenranean zone in a 
20 weHbore has also been described that indgdes means for positioning one or more solid 
tubulars. within the wellbore, the solid tubulars travereing the first subterranean zone, 
means for pos^ionlng one or more perforated tubulars wittiin the wellbore each 
induding one or more radial passages, the perforated tubulars traversing 0ie second 
subterranean zone, means for radially expanding at least-one of the solid tubulars.and 
25 perfbratisd tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubuters, means for preventing the passage of fluids from the first 
subtenanean zone to the seoKKl subtenanean zone witf)in the wellbore e)demal to the 
solid tubulars and perforated, tubulars, and means for deaning materials from the radial 
passages of at (east one of the perforated tubulars by further radial expansion of the 
30 perforated tubuls^ within the weilbore. 

A system for extracting materials from a producing subterranean zone in a welltK>re, at 
least a portion of the weUbpre induding a caising, has also been described that indudes 
means for positioning one or hiore solid tubulars within the wellbore, means for 
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positioning one or more perforated tubutars wittiin the wellbore eadi Including one or 
more radial passages, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, rrrnans for fluididy coupUng the solid tubulars with the 
5 casing, means for fluWIdy coupUng the perforated tubulare with the solid tubulars. 
means for fluididy isolating the producing subtananean zone from at least one other 
subtenanean zone within the wetlbore, means for fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, and means for cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 
10 radial expansion of the perforated tubutars within the wellbore. 

Atthoigh illustrative embodiments of the invention have beisn shown and described, a 
wide range of nrxxlificatlon. changes and substitution Is contemplated In the foregoing 
disclosure. In some instances, some features of the present invention may be 
15 employed without a oon^sponding use of the other features. Accordingly, it is 
appropriate, that the appended dalms be construed broadly and In a manner consistent 
with the scope of the invention. 
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CLAIMS 

1. An apparatus, comprising: 

a zor^al isolation assembly positioned within a wellbore that traverses a 
subterranean formation and includes a perforated wellbore casing, comprising: 
5 one or more soiid tubular members, each solid tubular member including one or 

more external seals; 

one or more perforated tubular members qoupied to the solid tubular members; 

arid 

a shoe coupled to the zonal isotation assembly; 
10 wherein at ieast one of the sdld tubular members and the perforated tubular 

mentors are formed by a radial expansion proems perfomied within the welibore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the perforated welibore casing. 

15 2. The apparatus of claim 1, wherein the perforated tubular members that are 
radially expanded into intimate contact with the perforated casing compress the 
subterranean formation. 

3. A method of isolating a first subterranean zone from a second subterranean 
20 zone in a welibore that includes a perforated casing that traverses me second 
subterranean zone, comprisirvg: 

positioning one or more solid tubulars within the welibore, the solid tubulars 
traversing the first subterranean rone; 

positioning one or more perforated tubulars within Itie welibore each including 
25 one or more radial passages, the perforated tubulars traversing, the second 
subtenanean zone; 

radially expanding at least one of the primary solid tubulars and perfprated 
tubulars within the welibore; 

radially expanding at least one of the perforated tubulars into intimate contact 
30 with the perforated casing; 

fluididy coupling the perforated tubulars and the soiid tubulars; and 

preventing the passage of fluMs from Oie first subterranean zone to the second 
subterranean zone within the weDbore extemat to the solid tubulars and perforated 
tubulars. 
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4. The method of daim 3, wherein the perforated tubuiare that are radially 
expanded into intimate contact with the perforated casing compress the second 
subtenanean zone. 

5 

5. The method of daim 3, further comprising vibrating the second subterranean 
ionB to increase the rate of recovery of hydrocarbons fix>m the second subten'anean 
zone. 

10 6. The method of daim 3, further comprising vibrating the second subterranean 
zone to clean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact wi^ the perforated casing. 

7. The method of daim 3, further comprising applying an impulsive load to tl>e 
15 perforated tubulars that are radially expanded into intimate contact with the perforated 

casing to increase ttie rate of recovery of hydrocartions from the second subtenanean 
zone. 

8. A method of extracting materials from a producing subterranean zone in a 
20 wellbore, at least a portion of the weilbore indiiding a casing and a perforated casing 

that traverses the produdng subterranean »ne. comprising; 

positioning one or more solid tubulars within Uie wellbore; 

positioning one or more perforated tubulans within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
25 subtenanean zone; 

radialiy expanding at least one of the solid tubulare and the. perforated tubulars . 
within the wellbore; 

rad^lly e)q>andfaig at least one of the perforated tubulare into intimate contact 
with the perforated csGing; 
30 fluididy coupling the solid tubulars with the casing; 

flukJIdy coupling ttra perforated tubulars with the solid tubulars; 

fiuidicly isolating the produdng subterraneain zone from at least one other 
subterranean zone within the wellbore; and 

ftuidicly coupling at least one of the perforated tubulars with the produdng 
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subterranean zone. 

9. The method of dalm 8, wherein the perforated tutnilars that are radially 
expanded into ihtimate contact with the perforated casing compress the producing 

5 subterranean zone. 

10. The method of claim 8, further comprising vibrating the producing subterranean 
zone to increase the rate of recovery of hydrocart)ons from the producing subtenranean 
zone. 

10 

11. The nDethod of dalm 8, further comprising vibrating the producing subterranean 
zone to clean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact with the perforated casing. 

15 12. The method of claim' 8, further comprising applying an impulsive load to thie 
perforated tubulars that are radially expanded into intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrocarirons from the producing 
subtenaneen zone. 

20 13. A system for isolating a first subterranean zone from a second subterranean 

zone in a wellbore that includes a perfbrated casing that traverses the second 

subtenanean zone, comprising: 

means for positioning one or more soOd tubulars within the wellbore, the solid 

tubulars traversing the first subtenanean zone; 
25 n^eans for. positioning one or more perforated tubulars within the wellbore each 

Including one or rnois radial passages, the perforated tubulars traversing the second 

jUibterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 
30 means for radially expanding at least one of the perforated tubulars Into intimate 

contact with the perforated casing; 

means for fluidicty coupling the perforated tubulars and the solid tubulars; and 
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means for preventing the passage of fluids frwi the first subterranean rone to 
the second subterranean zone within the wellbore e)ctemal to the solid tubulars and 
perforated tubulars. 

5 14. The system of dalm 13, wherein the means for radlafly expanding at least one 
of the perforated tubulars into intimate contact with the perforated casing comprises 
means for compressing the second subtenBnean 3K>ne. 

15. The system of claim 13, furfter comprising means for vibrating the second 
10 subterranean zone to increase the rate of recovery of hydrocarbons from the second 

subterranean zone. 

16. The system of daim 13, further comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that aiie 

15 radiatty expanded hto inthnato contact with the perforated casing. 

17. The system of daim 13, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into Intimate contact wWi the 
perforated casing to increase the rate of recovery of hydrocarbons from the second 

20 subterranean zone^ 

18. A system fqr extracting materials frorh a producing subterranean zone In a 
wellbore. at least a portion of the wellbore Induding a casing and a petforeAsd casing 
that traverses the produdr^ subterranean zone, comprising; 

25 ' means for portioning one or nriore solid tubutersvinthh the well^ 

means for petitioning one or more pwforated tubutars within the wellbore each 
ihdiiding one or more radial openings, the perforated haulers traversing the producing 
subterranew zora; 

means for radially expanding at least one of the solid tubulars and tte 
30 perforated tubutars within the wellbore; 

means for radially expanding at teast one of the perforated tubulars into intimate 
oontad with the perforated casing; 

means for fluidldy coupling the solid tubulars with the casing; 

means for fluidicty coupling the perforated tubulars with the solid tubulars; 
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means forfluidlcly Isolating the producing subterranean zone from at least one 
• other subterranean zone within the wellbore; and 

means for fluldicly coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

5 

19. The system of claim 18, wherein the means for racially expanding at least one 
of the perforated tubiitars into intimate contact with the perforated casing comprises 
means for ci3mpressfng the producing subterranean zone. 

10 20. The system of claim 18, further comprising nrmans for vibrating the producing 
subteHBnean zone to increase the rate of recovery of hydrocartwns from the producing 
subterranean zone. 

21. The system of dalm 18, further comprising means for vibrating the producing 
15 subterranean zone to dean the radial passages of the perforated tubulara that are 

radially expanded into intimate contact with the perforated casing. 

22. The system of claim 18. further comprising means for applying an impulsive 
load to the perforated tubulara that ara radially expanded Into intimate contact with the 

20 perforated casing to increase the rate of racovery of hydrocarbons from the producing 
subterranean zone. 
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1. An apparatus, oomprislng: 

a zonal Isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
more external seals; 

5 one or more perforated tubular members coupled to the solid tubular members; 

one or more flow control valves pperebly coupled to the perforated tubular members for 
controlling the flow of fluldic materiais through the perforated tubular members; 

one or more temperature sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 
10 perforated tubular members; 

one or more pressure sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating pressure within the perforated 
tubular members; and 

one or more flow sensors operably coupled to one or more of the perforated 
15 tutwjrtar membere for monitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; and 
a controller operably coupled to the flow control valveSt ttie temperature 
sensors, the pressure sensors, and the flow sensore for monitoring the temperature, 
20 pressure and flow sensore and controlling the operation of the flow control valves; 

wherein at least one of the solid tubular members and the peribraled tubular 
membere are formed by a radial expansion process perfonmed within the welibore. 

2. A method of isolating a firet subterranean zone frem a second sutAertanean 
25 zone in a weflbore, oom(xfsing: 

(X)$itioning one or more solid tubulare within the welibore, the solid tubulare 
traversing the flret subterranean zone; 

positioning one or more (perforated tubulare within the welibore, the perforated 
tubulars traversirtg the second $ut>terranean zone; 
30 radially expanding at least one of VhB primary solid tubulars and perforated 

tubulars within the welibore; 

fhildidy coupGng the peribrated tubulare and the solid. tubulars; 

preventing tf\e passage of fluids from the first subterranean zone to the second 
subterranean zone within the welibore extemal to the solid tubulare and perforated 
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tubulars; 

monitoring the operating temperatuFes, pressures, and flow rates within one or 
more of the perforated tubuiars; and 

controlling the fk>w of fluidic materials through the perforated tutnilars as a 
5 function of the nronitored operating temperatures, pressures, and flow rates. 

3. A method of extracting materials from a producing subten^nean zone in a 
weiibore, at least a portion of the wellbore including a casing, comprising; 
positioning one ol* more solid tubuiars within the wellbore; 
positioning one or more perforated tubuiars within the wellbore, the perforated 
tubuiars traversing the producing subterranean zone; 

radially expanding at least one of the solid tubuiars and the perforated tubuiars 
within the wellbore; 

fluidicly coupling the solid tubuiars with the casing; 
fluididy coupling the perforated tubuiars with the solid tubuiars; 
fluidic^ isolating the producing subterranean zone from at least one other 
subtenranean zone within the weftbore; 

fluidicly coupling at least one of the perforated tubuiars with the producing 
subtenranean zone; 

nrxmltorlng the operating temperaturest pressures, and flow rates within one or 
more of the perforated tutsulafs; and 

controUing the flow of fluidic materials through the perforated tubuiars as a 
function of the monitored operating temperatures, pressures, arid flow rates. 

25 '4. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioriing one or more solid tubuiars within the wellbore. the solid 
tubuiars traversing the ftr^t subterranean zone; 

means for positioning one or mora perforated tubuiars within the wellbore, the 
30 perforated tubuiars traversing the second subterranean zone; 

' means for radially expanding at least one of the solid tubuiars and perforated 
tubuiars within the welltxxe; 

means for fluidicly coupling the perforated tubuiars and the solid tubuiars; 
means for preventing the passage of fluids from the first subterranean zone to 
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the second subterranean zone within the wellt)ore external to the solid tubulars and 
perforated tubulars; 

means for monitoring the operating temperatures, pres^res, and flow rates 
within one ormore of the perforated tubulars; and 
5 means for oontrolling the flow of fluidic ir^eriais through the perforated tubulars 

as a function of the monitored operating temperatures, pressures, and fkiw rates. 

5. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a caslr^» comprising; 

10 means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or mors perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subterranean zone; 

means for radially expanding at least one of the solid tub;ulars and the 
perforated 
15 tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the solkJ tubulars; 
means for fluididy isolating the produdng subterranean zone from at least one 
other subterranean zone within the wellbore; 
20 • means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 

means for controlling the flow of fluidic materials through the perforated tubulars 
25 as a function of the monitored operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member induding one or 
30 mors external seats; 

one or more perforated tubular men^rs each Induding radial passages 
coupled to the solid tubular members; and 

one or more solid tubular Driers coupled to the Interior surfaces of one or more 
of the perforated tubular members for sealing at least some of the radial passages of 
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the perforated tubular members; and 

a stioe coupled to the zor^al isolatioh assembly; 

wherein at least one of the solid tubular members arKl the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and 
5 wherein the solid tubular , liners are fbnmed by a radial expansion process 

performed within the wellt>ore. 

7. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbOTe, comprising: 
10 positioning one or more solid tubulars within the wellbore, the solid tubuiars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

15 radially expanding at least one of the solid tubulars and perforated tubulars 

within the weflbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 
pre^nting the F^ssage of fluMs from the first subterranean zone to the second 
subtenanean zone within the weilbore external to the primary solid tubulars and 
20 perforated tubulprs; 

positioning one or more solid tubular liners within the interior of one or nnore of 
the perforated tubulars; and > 

radially expanding and plasticaily deftorming the soM tubular liners within the 
interior of one or more of the perforated tubulars to fluididy seal at least some of the 
25 radial passages of the perforated tubulars. 

' 8. A method of extracting materials from a producing subtenanean' zone in a 
wellbm, at least a portion of the wellbore tnduding a casing, comprising; 
positioning one (x* trms solid tubulars vWthln tlie weDbore; 
'30 positionirtg one or more perforated tubulars each tnduding one or more radial 

piassages within the wellbore, the perforated tubulars traversing the produdng 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
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flutdidy coupling the solid tubutars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluidrciy isolating the prcKludng subterranean zone from at least one other 
subtenanean zone within the wellbore; 
5 fluididy coupling at least one of the perforated tubulars with the producfoig 

subterranean zone; 

positioning one or nnore sofid tubular liners within the interior of one or more of 
the perfoTBited tubulars; and 

radtally expanding and plastically defonming the solid tubular liners within the 
10 Interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

9. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising : 

15 means for positioning one or more solid tubulars within the wellbore, the solid 

tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each induding one or 
nnore radial passages within the welBxve, the perforated tubulars traversing the second 
subteranean zone; 

20 means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wenbore; 

nneans for fluididy coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone to 
the seoorKl subterranean zone within the wellbore extemal to the primary solid tubulars 
25 and perfbrated tubulars; 

nneans for positioning one or more solid tubular liners within the Interior of one 
or nrwre of the perforated tubulars; and 

means for radially expanding and plasOcaiiy defomibig the ^id tubular liners 
witfrin the interior of one or more of the perforated tubulars to fluididy seal at least 
30 some of the radial passages of the perforated tubulars. 

10. A system for extracting materials from a produdng subterranean zone in a 
wellbcye, at least a portion of Vhe wellbore induding a cssing, compr^ing; 

means for positioning one or iT»re solid tubulars within the weObore; 
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means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulans traversing the 
producing sutrterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
5 perforated tubulars within the wellbore; 

means for fluididy coupling the soDd tubulars with the casing; 

means for fluidicly coupling the perforated tubulars with the solid tubulars; 

mearis for fluididy isolating the producing subtenranean zone from at least one 
other subten^nean zone within the wellbore; 
10 means for fluidicly coupling at least one of the prorated tubulars with the 

produdng subtenaneah zone; 

means for positioning one or more solid tubular liners within the interior of one 
or more of the perforated tubulars; and 

nieans for radially expanding and plastically defonming the solid tubular liners 
15 within the interior of one or more of the perforated tubulars to fluidicly seal at least 
soma of the radial passages of the perforated tutnilars. 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or more soHd tubular members, each solid tubular member including one or 

more external seals; 

one or more perforated lubular men(tt)ers each including radial passages 
coupled to the soBd tubular members; and 

a sealing material coupled to at least some of the perforated tutujiar members 
25 for sealing at least some of the radial phages of the perforated tubular memben^; and 
a shoe coupled to the zonal isolation assembly. 

1Z A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 
30 positioning one or more solid tubulars within the weDbore, the solid tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the weUbore, the perforated tubulars traversing the second 
subterranean zone; 
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radially expanding at least one of the solid tubulars and perforated tubulars 
within the weWxxe; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
S subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

sealing off an annular region within at least one of the perforated tubulars; and 
ir^ecting a hardenable fluidic sealing material into the sealed annular regions of 
the perforated tubuteirs to seal off at least some of the radial passages of the perforated 
10 tubulars. 

13. A method of extracting materials from a producing subterranean zone in a 
weltbore, at least a portion of the weltbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 
15 positioning one or rrrore perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
20 fluidicty coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulars with the solid tubulars; 

fhiidicly isolating the producing subten^nean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the producing 
25 subterranean zone; 

sealing off an annular region within at least one of the perforated tubulars; drul 

injecfrig a hardenable fluidic sealing materiarinto the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubtitars. 

30 

14. A system for isolating a finst subterrariean zone from a second subterranean 
zcme in a wellbore, comprising: 

n^eans for positionir^g one or more solid tubulars within the wellt>ore, the solid 
tubulars traversing the first subterranean zone; 
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means for positioning one or more perforated tubulars each including one or 
more radial passages within ttm wsilbore, the perforated tubulars travereing the second 
suk)terranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
5 tubulars within the wellbore; 

means for fluldidy coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone to 
the second subtenanean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 
10 means for sealing off an annular region within at least one of the perforated 

tubulars; and 

means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal <^ at least some of the radial passages of the 
perforated tubulars.. 

15 

15. A system for extracting materials from a producing subterranean zone in a 
wellbore, at teast a portion of the wellbore including a casing, comprteing; 

means for positioning one or more solid tubulars within the welltH>re; 

means for positioning one or mors perforated tubulars each including one or 
20 more radial passages within the wellbore, the perforated tubulars traversing the 
producing subtenanean zone; 

means for radially expanding at least one of the tiibulars and the 
perforated tubulars within the wellbore; 

nrieans for flukjidy coupGng the solid tubulars with the casing; 
2S nneans for fluUidy coupUng the perforated tubulars with the solid tubulars; 

means for fluldidy isolating the pnodudng subtenanean zone fronri at least one 
other subterranean 2X3ne within the wellbore; 

means for fluklidy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 
30 means for sealing df an annular rsgion within at least one of the perforated 

tubulars; and 

means for injecting a hardenabte Ruidic sealing rnaterial info the sealed annular 
regions of the perforated tubutars to seal off at least some of the radtel paei^ges of the 
perforated tubuters. 
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16. An apparatus, oon^jrlsing: 

a zonal isolation assembly positioned within a welIt)ore that traverses a 
subterranean formation, comprising: 
5 one or more solid tiAular niembers, each soRd tubular mernber including one or 

more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 
and * . f 

a shoe coupled to the zonal isolation assembly; 
10 wherein at least one of the solid tubular members and the perforated tubular 

membws are fonned by a radial expansion process perfonmed within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the subtenranean fonmation. 

15 17. The apparatus of claim 16, wherein the perforated tubular members that are 
radlaRy expanded into intimate contact with the subterranean formation compress the 
subterranean fonnation. 

18. A method of Isolating a first subtenranean zone from a second subterranean 
20 zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

posittoning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perfoirated tubulars traversir^ the second 
25 subterranean z6ne; 

radidly expanding at teast one of the prwnary solid tubulars and perforated 
tubulars witNn the wellbore; 

radiaDy expianding at least one of the perforated tubulars into intinnate contact 
with the second subterranean zone; 
30 fliocfidy coupUng ttie perforated tubulars and the solid tubulars; and 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone withir) the weObore external to the solid tubulars and perforated 
tubulars. 
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19. The method of daim 18. wherein the pefforated tubulare that are radially 
-expanded Into Intirhate oontact with the second subterranean zone compress the 
second subten-anean zone* 

5 20. The method of daim 18, further comprising vibrating the second subterranean 
^e to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

21. The method of daim 18, further comprising vibrating the second subterranean 
10 zone to dean the radial passages of the perforated tubulars that are radially expanded 

into intimate oontad with the second subtenranean zone. 

22. The method of daim 18, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the second 

15 subtenanean zone to increase the rate of recovery of hydrocarix)ns from the second 
subterranean, zone. 

23. A method of extracting materials from a produdng subtenanean zone In. a 
w^ibore. at least a portion of the wellbore Induding a casing, comprising; 

20 positioning one or more solid tubulars within the wellbcm; 

potiUoning one or nrxdre perforated tubulars within the wellt>ore each induding 
one or more radial passages, the perforated tubulars traversing the produdng 
subtanranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubuteirs 
25 within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate oontact 
^tti the produdng subterranean zone; 

fluididy coupling the soIU tubulars with ttvQ casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
30 fluididy isolating the produdng subterranean zone from at least one other 

subtenanean zone within the wellbore; and 

fluididy coupling at least one of ttie perforated tubulars with the produdrvg 
subtenanean zone. 
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24. The method of cteim 23, wherein the perforafed tubulars that are radially 
expanded Into intimate contact with the producing subterranean zone compress the 
producing subtenanean zone. 

5 25. The method of daim 23, luxVhpr comprising vibrating the producing 
subterranean zone to increase the rate of recov^ of hydroc6ft)ons from the producing 
subterranean zone. 

26. The method of daim 23, further comprising vibrating the produdng 
10 subterranean zone to dean the r^isil passages of the perfixated tubulars that are 

radially expanded into iritimate oontad with the produdng subterranean zone. 

27. The method of daim 23, further comprising applying an irr^ulslve load to the 
perforated tubulars that are radially expanded into intimate contad with the produdng 

1 5 subterranean zone to increase the rate of recovery of hydrocarit)ons from the producing 
subterranean zone. 

28. A system for isolating a first subterranean zone from a second subtenanean 
zone in a wellbore, oonH)risin9: 

20 means for positioning one or nrv>re sdid tubulars within the wellbore, the solid 

tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
Induding one or more radial passages, the perforated tubulars traversing the second 
sutyterranean zone; 

25 means for radially expanding at least om of the solid tubulars and perforated 

tutHJiars within the wellbore;. 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the second subterranean zone; 

means forfluidldy coupling the perforated tubulars and the sdid tubulars; and 
30 means for preventing the p^sage of fliAds from the first subterranean zone to 

the second subteranean zone wttMn the wellbore extemat to the solid tubulars and 
perforated tubulars. 



91 



29. The system of claim 28, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate oontad with the second subterranean zone 
comprises means for compressing the second subterranean zone. 



5 30. The system of claim 28. further conrtprising means for vibrating the second 
subtenranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

31. The system of daim 28, further comprising means for vibrating the second 
10 subten'anean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into Infimate contad with the second subterranean zone. 

32. The system of daim 28, further comprising means for applying an impulsive 
bad to. the perforated tubulars that are radially expanded into intimate contad with the 

15 second subterranean zone to inciBase the rate of recovery of hydrocarbons from the 
second subterranean zone. 

33. A system for extrading materials from a producing subterranean zone in a . 
wellbore, at least a portion of the wellbore induding a casing, comprising; 

20 means for positioning or\B or more solid tubulars within the wellbore; 

means for positionirig one or more perforated tubulars within the wellbore each 
tndudirtg one or more radial openings, the perforated tubulars baversing the produdng 
subteiranean ^e; 

means for radially expanding at least one of the solid tubulars and ttie 
25 perfected tubulars within th9 wellbore; 

means fcv radially expanding at least one of the perforated tubulars into intimate 
contad with the produdng subterranean zone; 

means for fluididy coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the solid tubulars; 
30 nr^eans for fluididy isolating the produdng subterranean zone from at least one 

other subterranean zorie within the wellbore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subtenraf^ean zone. 
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34. The system of claim 33, wherein the means for radially expanding at least one 
of the perforated tubulars Into intimate contact with the producing subterranean zone 
comprises means for compressing the producing subterranean zone. 

5 35. The system of daim 33, further oomprtsing means for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

36. The system of daim 33. further comprising means for vibrating the producing 
10 subterranean zone to dean the radial passages erf the perforated tubulars that are 

radially expanded into Intimate contact with the produdng subterranean zone. . 

37. The system of daim 33, further comprising means for applying an impulsive 
load to the perforated tut)ulars that are radially expanded into intimate contact with the 

15 produdng subterrenean zone to increase the rate of recovery of hydrocarbons from the 
produdng subterranean zone. 

38. Ani9)paratus, comprising: 

a zonal ' isdatbn assembly positioned within a wellbore that traverses a 
20 subterranean fomnation and indudes a perforated wellbore casing, comprising: 

one or more solid tubular membere, each solid tubular member including one or 
more mtemal seals; 

one or more perforated tubular membera coupled to the solid tubular membera; 

and 

25 a shoe coupled to the zonal isdation assmnbly; 

wherein at least one of ttie solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfomned within the welltK>re; and 
' wherein at (east one of the perforated tubular members are radially expanded 
into intimate contq.ct with the perforated wellbore casing. 

30 

39. The apparatus of daim 38, wherein the perforated tubular members that are 
radially expanded into intimate contact with the perforated casing compress the 
subterranean formatioa 
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40. A method of isolating a first subierranean zone from a second subterranean 
zone In a wellbore that includes a perforated casing that traverses the second 
subtenranean zone, oomprteing: 

positioning one or niore solid tubulars within the wellbore,. the solid tubulars 
5 traversing the first subterranean zone; 

positioning one or more perforated tubulars within the weHbore each including 
one or more radial passages, the perforated tubulars traversing the second 
subtenranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
10 tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the perforated casing; 

fluidldy coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to fl\e secorid 
15 subtenranean zone within the virelHbore external to the solid tubutars and perforated 
tutujiars. 

41. The method of dalm 40, wherein the perforated tubulars that are radiatty 
expanded into intimate contact wtth the perforated casing compress the seoornj 

20 . subterranean zone. 

42. The method of dalm 40, further comprising va)rafing tiie second subterranean 
zone to increase the rate of recovery of hydrocart>ons from the second subtenranean 
zone. 

25 

43. The metiwl of daim 40, further comprising vibrating \he second subterranean 
' zorie to dean the radial passages of the perforated tubulars that are nsdially expanded 

into intimate contact with ttie perforated casing. 

30 44. The method of daim 40, furttier comprising applying an impulsive bad to the 
perforated tubulars that are radially expanded into intimate contact with ttie perforated 
casing to increase the rate of recovery of hydfocartX)ns from the second subterranean 
zone. 
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45. A method of extracUng materials from a producing subterranean zone in a 
weilbore, at least a portion of the milbore including a casing and a perforated casing 
that traverses the produdng sukyterranean zone, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subtenraneanzons; 

radially expancfing at least one of the soU tubulars and the perforated tubulars 
within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the perforated casing; 

fluidity coupling the sdtd tubulars with the casing; 

fluididy coupfirvg the perforated tubuiars with the solid tubulars; 

flujdidy Isolating the produdng subtenranean zome from at least one other 
subtenanean zone within the wellbore; and 

fluididy fcoupling at least one of the perforated tubulars with the produdng 
subterranean zone. 

46. The method of daim 45, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compiBSS the produdng 
subterranean zone. 

47. The method of daim 45. further comprising vibrating the produdng 
subterranean zorw to Increase the rate of recovery of hydrocartx)ns from the produdng 
subterranean 2xm. 

48. The method of daim 45, further comf^ng vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intirrote corUact with the perforated casing. 

4g. The method of daim 45. further comprising applying an impubivo load to the 
perforated tubulars that are radially expanded Into intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrocartwns from the produdng 
subterranean zone. 
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50. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

5 means for positioning one or niore soHd tubulars within the wellbore. the solid 

tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
Including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

10 means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for fluididy coupling the perfo^ed tubulars and the solid tubulars; and 
15 means for preventing the passage of fluids from the first subterranean zone to 

the second subt^anean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

51. The system of daim 50, wherein the means for radially expanding at least one 
20 of the perforated tubulars into intinrmte contact with the perforated casing apprises 

means for compressing the second subterranean zone. 

52. The system of dalm 50, firther comprising means for vibrating the second 
subtenanean zone to increase the rate of recovery of hydrocartwns from the second 

25 subtenanean zone. 

53. The system of daim 50. further comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact the perforated casing. 

30 

54. The system of dalm 50, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into Intimate contact with the 
perforated cadng to increase the rate of recovery of hydrocart)ons from the seoond 
subterranean zone. 
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55. A system for extracUng materi^rts from a producing subterranean zone in a 
wetlbora, at (east a portion of the wellbore Including a casing and a perforated casing 
that traverses the producing subtenranean zone, comprising; 
5 means for positioning one or more soKd tubulars within the wellbore; 

means for positiortng one or more perforated tubulars within the wellbore each 
ihduding one or more radial openings, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
10 perforated tubulars within the wellbora; 

means for radially expanding at least one of the perforated tubulars Into Intimate 
contact with the perforated casing; 

means for fluidldy coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the solid tul^itars; 
15 means for fluldicly isolating the producing subtenBnean zone from at least one 

other subterranean zone within the v^llbore; and 

means for fluidlcly coupling at least or>e of the perforated tubulars with the 
producing subterranean zone. 

20 56. The system of claim 55, Wherein the means for radially expanding at least one 
of the perforated tubulars into Intimate contact with the perforated casing comprises 
means for compressing ttie producing subterranean zone. 

57. The system of ctelm 55, further comprising means for vibrating the produdiig 
25 subterranean zone to Increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

5*. The system of daim 55, further comprising means for vibrating the producing 
subterranean zone to dean the radial passages of the perforated tubulars that are 
30 radially expanded into Intimate contact with the perforated casing. 

59; The system of daim 55, further comprising means for applying an impul^ 
load to the perforated tubulars that are radisdiy expanded Into Intimate contad with ttie 
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perforated casing to increase the rate of recovery of hydrocart)ons from the producing 
subterranean zone* 

60. An apparatus, comprising: 

5 a zonal isolation assennbly comprising: 

one or more solid tubular members, each solid tubular member including one or 
more extemal seals; 

one or more perforated tubular members each Induding radial passages 
coupled to the solid tubular memt>ers; and 
10 one or more perforated tubular liners each including one or more radial 

passages coupled to the interior surfaces of one or more of the perforated tubular 
members: and 

a shoe coupled to the zonal isoteition assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
15 members are formed by a radial expansion process performed within the weNbore; and 
wherein the perforated tubular liners arb formed by a radial expansion process 
perfdmied wthin the wellbore. 

61. A method of isolating a first subterranean zone from a second subterranean 
20 zone In a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tid)ulars 
traversing the first subterranean rone: 

portioning one or more perforated tubulars each including one or more radial 
passages wlttiin the wellbore. the perforated tubulars traversing the second 
25 subterranean zone; 

radially exparKlIng at least one of the solid tubulars and perforated tubulars 
withiii the wellbore; 

fluididy coupling the perforated tubulars artd the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
30 subterranran zone within the wellbore extemal to the primary solid tubulars and 
perforated tubulars; 

positioning one or nwre perforated tut>ular liners within the interior of one or 
more of the perforated tubulars; and 
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' radially expanding and plasticaHy deforming the perforated tubular liners within 
the interior of one or more of the perforated tubutars. 

62, A method of eiclracUng materials from a producing subtenanean zone In a 
5 weilbore. at least a portion of the wellbdrB including a casing, cmiprisir^g; 

posiBoning one or more sofid tubulars within the weltbore; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars traversing the producing 
subterranean zone; 

10 radially expanding at least one of the solid tubulars and the perforated tubulars 

within the wellbore; 

fluididy coupling the solid tubulars with the casing; 
fluldidy coupling ttie perforated tubulars with the solid tutwiars; 
fluididy Isolating the produdng subterranean zone fronn at least one other 
15 subtenanean zone within the wellbore; , 

fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

positioning one or more perforated tubular nners wfthin the interior of one or 
more of the perforated tubulars; and 
20 radially expanding and ftestically deforming the perforated tubular liners within 

the Interior of one or more of ttie perforated tubulars. 

63. A system for isolating a first subterranean zone from a second subtenanean 
zone In a wellbore, comprising: 
25 nwans for positioning one or more sdid tubulars wItWn the wellbore, the solid 

tubulars traversing the first subterranean zone; 

means foe positioning one or more perforated tubulars each induding one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

30 means for radially expanding at least one of the soFid tubulars and perforated 

tubulars within the welit>ore; 

means for fluididy coupling the i;^rforated tubulars and ths solid tubulars; 
means for preventing the passage of fluids from the first subtenranean zone to 
the second subtwranean aa>ne within the weUbora external to the primary solid tubulars 
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and petforated tubulars; . 

means for positioning one or mora perforated tutHilar liners within the interior of 
one or more (rf the perforated tubulars; and 

means for radially expanding and plastically defonming the perforated tubular 
5 liners wtthin the interior of one or rnore of the perforated tubulars. 

64. A system for extracting materials from a producing subterranean zone in a 
weiibore. at least a portion of the wellbore including a casing, comprising; 

means for petitioning one or more sdid tubulars within the wellbore; 
10 means for positioning one or more perforated tubulars each including one or 

moie radial passages within the wellbore. the perforated tubulars traversing the 
producing subten^nean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars ^Artthin the wellbore; 
15 means forfluidlcly coupling the solid tubulars with the casing; 

means for fluidiciy coupling the perforated tubulars with the solid tubulars; 

means for fluicMy isolating the producing subterranean zone from at least one 
other subtenanean zone within the wellbore; 

means for fluidiciy' coupling at least one of the perforated tubulars with the 
20 producing subtenanean zone; 

means for positioning one or nv>re perforated tubular liners within the interior of 
one or more of the perforated tubidars; and 

means for radially expanding and plastically defbnning the perforated tubular 
liners wtthin the interfor of one or more of the perforated tubulars. 

25 

65. An apparatus, comprising: 

a zonal isolation assembly oompr^ing: 

one or more solid tubular members, each solid tubular nnember including one or 
more extemal seals; 

30 two or more perforated tubular members each including radial passages 

coi4)led to the solid tubular memt>ers; and 

one or more one-way valves for controUably fluidiciy coupling the perforated 
tubular miembers; and 

a shoe coupled to the zonal isoteitioh asseml>ly; 
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wherein at least one of the solid tubular memt>ers and the perforated tubular 
members are formed by a radial expansion process perfomned within the wellbore. 

66. A method of isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, comprising: 

positioning or>e or more solid tubutars within the weilbore, the solid tubulars 
traversing the first subtenranean zone; 

positioning two or more perforated tubulars each Including one or more radial 
passages within the weilbore, the perforated tubulars traversing the second 
subtenBnean zone; 

radlatty expanding at least one of the solid tubulars and perforated tubulars 
within the weilbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weilbore external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials from a wellbprB havir^ a pluraflty of producing 
subterranean zones, at {east a portion of the weilbore including a casing, comprising; 

positioning one or nnxe soDd tubulars wKhin the weilbore; 

positioning two or more perforated tubulars each including one or more radial 
passages within the weHbore. the perforated tubulars traversing the producing 
sut>terranean zones; 

radially expandirig at least one of the solid tubulars and the perforated tubutans 
within me weilbore; 

fluididy coupling the solid tubidars with the casing; 

fluididy ooupBng the perforated tutMilars with the solid tubulars; 

fluididy isolating the produdng subterrarwan zone from at least one other 
subterranean zone within the weilbore; 

fluididy coupling al least one of the perforated tubulars with the produdng 
subterranean zone; 

preventing fluids from passing frorn one of the produdng zor>es that has not 
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J5* 

been depleted to one of the pTDchjdng zones that h2» been de^^ 

68. A system for isolating a first sgbtenanean zone from a second subtenBnean 
zone having a plurality of producing zones In a welibore, oomprising: 

5 means for positioning one or more solid tid>uiar5 within the wellbore, the solid 

tubulars traversing the first subtenanean zone; 

means for positioning one or more perfcmted tubulars each including one or 
more radial passages within the welibors. the perforated tubulars ta^ 
subterranean zone; 

. 10 means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 

means for fluldtdy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within ttie wellbdre external to the primary solid tubulars 
IS and perforated tubulars; 

means for posMtoning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

nieans for preventing fluids from passing fr^ 
has not been depleted to one of the producing zones that has been depleted. 

20 

69. A system for extracting materials from a plurality of producing subterranean 
zones in a wellbora. at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each inducing one or 
25 more radial passages within the wellbore. the perforated tubulars traversing the 
producing subterranean zones; 

means for radially expanding at least ohe of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
« 30 mear» for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluidlcly isolating the produdng subterranean zone from at least one 
* • other subterrarman zone within the wellbore; 

means for fliAlidy coupUng at least one of the perforated tubuliars with the 
produdng subterranean zorie; 
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means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

means for preventing fluids from passing from one of the produdng zones that 
has not been depleted to one of the producing zones that has been depleted. 

5 

70. An apparatus for extracting geoth^mal energy firom a subterranean formation 
containing a source of geothermal energy, comprising: 

a zonal isolatiori assembly positioned wittiin the subterranean formation, 
oomprisingt 

10 one or more solid tubular members, each solid tubular member including one or 

more external seals; 

one or more perforated tubular members each Including radial passages 
coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
15 passages coupled to the Interior surfaces of or>e or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at feast one of the solid tubular nr^embers and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore. 

20 

71. A method of isolaflng a first subterranean zone from a second subterranean 
zone including a source of geothennai energy In a wellbore. comprising: 

positioning one or moiB solid tutMJiars within the wellbore, the solid tubulars 
traversing the first subtenanean zone; 
25 portioning one or mora perforated tubulars each including one or more radial 

passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

r»Jlally expanding at least one of the solid tubulars and perforated tubuteirs 
within the wenbore; 

30 fluidicly coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tutmlars and 
perforated tubulars; and 
* portioning or more perforated tubular liners within the interior of one or 
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more of the perforated tubular$; end 

ra(folty expanding and plastically defonning the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

72. A rnethod of extracfing geothermai energy from a subtenranean geothermal 
zone in a wetltxire, at least a portion of the wellbore induding a casing, comprising; 

positioning one or more solid tubulars within the wellbqre; 

positioning one or more perforated tubulars ea* including phe or more radial 
passages within the weiibore, the perforated tubulars traversing the subterranean 
gecrihermal zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluidtcty coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluldidy isolating the subterranean geothemidl zone from at least one other 
subterranean zone within the wellbore; and 

fluididy ooupiing at least one of the periforated tubulars with the subtemanean 
geottiermalzone. 

73, A system for Isolating a first subtenranean zone from a secorid geothermal 
subtenranean »rm in a wellbore, corhprising: 

means for positioning cme or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars eaoh Including .orre or 
more radial passages within the wellbore* the perforated tubujars traversing the second 
geothermal subterranean zone; 

means for radially expmding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

. means for fiuidiciy ooupBng the perforated tubulars and the solid tubulars; and 

means for preventing ttie passage of fluids from the first subterranean zone to 
the second geothermal subterranean zone within the wellbore external to the primary 
solid tubulars and perforated tubulars. 
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74. A system for extracting geothermal energy ffom a subten^anean geothermal 
zone in a wellbore, at least a portion of the welll>ore induding a casing, comprising; 

means for positioning one or more solid tubul^rs within the wellbore; 
5 means for positlming one or more perforated tubulars each including one or 

mora radial passages within the welibore^ the perforated tubulars traversing tlie 
subterranean geothannal zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
10 means for fluidicly coupling the solid tubulars with the casing; 

means for fluidicly coupling the perforated tubglars with the solid tubulars; 
means for fluidicly isolating the subtenanean geothermal zone frorn at least one 
other siibtenranean zone within the wellbore; and 

means for fluldiciy coupling at least one of the perforated tubulars with the 
15 subterranean geothermal zone. . 

75, An apparatus, comprising: 

a zonal isolation assembly confiprislng: 

one or more solid tubular members, eadi solid tubular nrwmber including one or 
20 more external seals; 

one or more perforated tubular members each including one or more radial 
passages coupled to the solid tubular members; and 
a shoe cou(4ed to the zorial isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
25 members are fCMrmad by a radial expansidn process perfornned within the wellbore; and 

wherrin the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of ttve perforaM tubidar memt)ers within the 
wellbore. 

3D 76. A method of isolating a first subterranean zone from a second subterranean 
zone in a weittbore, comprising: 

positkmtng one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first ^bterranean zone; ^ 

positioning one or more perforated tubulars within the wellbore each including 
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one or more radial passages, the perforated tubulars traversing the secx)nd 
subterranean zone; 

radial^ expanding at least one of the primary solid tubulars and perforated 
bibulars within the wellbore; 
5 fluididy coupling the perforated tubulars and the solid tubulars; 

preventirQ the passage of fluids ifrom the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubularsLand 

deaning materials from the radial passages of at least one of the perforated 
1 0 tubulars by further radial expansion of the perforated tubulars within the wellt>ore. 

77. A method of extracting materials from a produdng subterranean zone in a 
wellbore, at least a portion of the wellbore induding a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 
15 positioning one or nrK>re perforated tubulars within the wellbore each Induding 

one or more radial passages, the perforated tut)ulars traversing the produdng 
subterranean zone; 

racfially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
20 fluididy coupling the solid tubulars with the casing; 

fhiicfidy coupling the perforated tubulars with the solid tubulars; 

fluididy isdating the produdng subterrar^ean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at toast one of the perforated tubulars with the produdng 
25 subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

deaning materials frOTi the radial passages of at least or^ of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

30 

78. A systOTi for isolating a first subterranean zone from a second subterranean 
zone In a wellboe, comprising: 

means for positioning one or more solid tubulars within the welibore, the solid 
tubulars traversing the first subterranean zone; 
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' means for positkwing one or more perforated tubulars within the wellbore each 
inducting one or more radial passages, the perforated tidxitars traversing the second 
sutMerranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
5 tubulars within the wellbore; 

means for fluldidy coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the soUd tubulars and 
perforated tubulars; and 
10 means for cleaning materials from the radial passages of at least one of the 

perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

79. A system for. extracting niaterials from a producing subterranean zone In a 
15 wellbore, at least a portion of the wellbond.induding a casing, comprising; 

means for positioning one or more soTkI tubulars within the wellbore; 

means for posHioning one or more perfbcBited tubular^ within the wellbore each 
induding one or more radial passages, the perforated tubulars traversing the produdng 
subterranean zone; 

20 means for radially expandlr^ at least one of the solid tubulars and the 

perforated tubulars wittdn the wellbore; 

means for fluididy coupling the sdid hibulais with the casing; 
means, for fluididy coupling the perforated tubulars with the solid tubulars; 
meansi for fluididy isolating the produdng subterranean zone from at least one 
25 other subterranean zone within the wdlbore; 

means for fluididy coupling at least one of the perforated tubulars wltt) the 
produdng subterranean zone; and 

means for cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 
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